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Joxnuagn Akagemun nayr CCCP 
1959. Tom 127, Ne 3 


MATEMATHKA 
A. MH. BOJIbMEPT 


O MNEPBOM KPAEBOM 3AJAYUE JIA 3JIJIMMTMUYECKMX CHCTEM 
AMS SEPEHUMAJIbHBIX YPABHEHHH 


(ITpedcmaerexo axademuxom H. H. Bexya 8 IV 1959) 


B HacTosilen paOore nonyyeHa cbopMyna JA BbIUMCeHUA HHekca MepBon 
KpaeBOH 3aauM B CJTyuae WByX He3aBHCHMbIX MePeCMeHHbLX. 

1. Ilycts D—xKoneuHad ofHocBa3Haad oO6lacTb, OrpaHHueHHad n-KpaTHO 
‘ruiagkou KpuBon I’. Ileppas xkpaepan 3aqaya paccMaTpuBaeTcaA B cueqyromleli 
opMysupoBke: HaviTH pellleHve wu 3/MMNTHYeCKOH CHCTeMbI ypaBHeHuit 


s Aus (2) 5 = £0 (2 = (x, 9)), (1) 


0<k+l<n dx 


YAOBJIETBOPAIOMLee TPaHHUHbIM YCJIOBHAM 
| Oru 


= =O) Vl semen saelit)e 
FL =o =o m) (2) 


Syecb Ag; (Z) — kBalpaTHble MaTpHUbI Nopska p, uMmeroulMe B D-+T' uenpe- 
‘ppipubile B cmpIcie Tenpgepa mponspoqupie nopayka k+/; f — 3aaHHpli, 
-U— HCKOMBIM (byHKUMOHAaJbHbIM CTONOUbI BLICOTHI Pp; O/Oy OOosHauaeT Audpe- 
| peHuvpoBauve mo HopmMasu Kk IT; n— yetTHoe uncno; m= 1/,n—1. Pewenne u 
-yKa3aHHOH 3aauv ulleTca B KJlacce (YyHKIUMH, MMeIOUIMX n-e HeMpepbiBHble 
Tipou3poyuple B D nu (n — 1)-e HempepbiBHble mpousBoyubie B D -+ IT’. Pemenve 
-COMpAKeHHOH 3ayauH ummeTCA B TOM xe KNacce dyHKUHH. IIpeqnonaraetca 
BbINOJIHeEHHBIM ycsoBpue 9. 6B. JlonatuucKoro (*) mpHBowqumMoctTw mepBoH Kpae- 
BOH 3afau K peryJIAPHbIM MHTerpaJbHbIM ypaBHeHHsM: 


det \ Q’ (x) X2(z, 0) Q(d) dh £0 (3) 
mpu seex z€T. 3yech X(z,4)= >) Aas(z) 3 QQ) =(E, Ed,..., EX”), 
k+l=n 


, 


rye E—elunnuHad MaTpuila nopagka p; °’ OCOo3HauaeT TpaHCNOHMpoBaHHe. 
STO ycuOBue TapaHTpyeT KOHEUHOCTb YHCa JMHEHHO He3aBHCHMbIX pelleHHi 
OJHOpOAHOM NepBokk KpaeBOH 3aauH HW OHOPOAHOM CONps2xKeHHOH 3ajauH, 
a TakKKe HOPMaJIbHYIO pa3pellIMMOCTb paccMaTpHBaemoH s3ayjaun. Jina cucTeM 
A. B. Bunagse (*), Quit KOTOpbIX OJHOpOsHaA 3afaua uMeeT OecKOHeyHOe 
YHCJIO JIMHeMHO He3aBUCMMBIX pelIeHHli, ompesenuTeb (3) paBeH HyJO, 4TO 
popepsieTca HenocpeycTBeHHO. Ecsm cuctema (1) sBuaeTCH CHJIbHO 2JJIMNTH- 
yeckol (*) axke TOJIbKO B TOUKAX TpaHHUbl, TO, KaK NOKa3aHo B (+), ycuJl0- 
Bie (3) BbIMOIHAeTCH. 

2. Ilycrb B oOmactu D-+T 3anana nenpeppipnaa Mmatpuia A(z) pasme- 
pop « xX 8, uMerollad nocTosHHbIli paur r BO Bcex TouKax z€D-+T. llycts, 
qauee, Ha I’ 3aqaHa HenpepbiIBHad MaTpuuia 6 (z) pasmepos rf X % Taka, 4TO 
par mpouspefenun B(z) A(z) pape rf BO Bcex TouKax z€I. Tora onpeze- 
Iisetca Bemuunua indAg, KoTOpad BbIUNCAIAeTCH CJeLyIouluM OOpasom. 
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filo A 


IIpouspoquTca TpHanryssua (K) o6macTH D-+T tax, uTo6p WA KaxK-f 
loro TpeyrouibHuka u3 K CyulecTBOBal MHHOp NOpAyKa * MaTPUIlbl A, oTsnu- 
Hii OT HYJA BO BCeX TOUKaX 9Toro TpeyroubHNKa. Ilyctb C (z) — MIpOv3BOUIb-| 
Had MaTpHia pasMepoB 7 X @, 3aJlaHHaHt Ha OJHOM€PHOM OCTOBE KOMIIJIeKCa K} 
HW HelpepbiBHad Ha KaxKJOM OJHOMepHOM CHMIMJeKCe (B BeplIMHaxX KOMIIJIeKca Ki 
MaTputta C MoxeT ObITb OMpexeseHa HeoqHosHauHO). IIpeqmomaraetca, 4TO 
paur mpouspenenua C(z)A(z) paBeH f BO BCeX TOUKAX OJHOMEPHOTO OCTOBA | 
Komnsiexca K u uto C(z) = B(z) (z€T). Paktuyeckoe nocTpoeHve MaTPHIbI 
C(z) a KaxKOM BHyTpeHHeM peOpe (t) 43 K MoxwKeT MPOW3SBOAUTbCA, HallpH- 
mep, Tax. Ilycrb i,,...,¢-— HoMepa cTpoK MaTpnubl A(z), Coep2xKalllux 
MUHOp NlopslKa fr, OTMMUNbI OT HyAA mpH Bcex z€t. Torga nonaraem C (Z)} 
(z€t) paBHol MaTpule, COcTaBJIeHHOH W3 CTPOK CAHHNYHOH MaTPHUbI NopAyKa & 
C HOMepaMH 1;,..., dr. 

Ha opveHTupoBaHHBIX TpeyrouwbuuKkax T us K onpefemsetca BewHuHHa 


3 
[arg det (CA)Ie,, 


i=1 


digi laa 


Dae 


rye A—matpuma pasMepop «Xr; cTomOWaMM KOTOpOl sABMAIOTCA CTONOUBI 
MaTpHubl A, cosepxKali“e MHHOP NopsyKa ¢ STO MATPHUbI, OTJIMYHI OT HY JA 
BO Bcex ToUKax T; t; (j= 1, 2, 3)— KorepeHTHO OpHeHTHPOBaHHble CTOPOHbI 
Tpeyrombuuka T; [ ],, OO03Ha4¥aeT MpupalleHHe HenpepbiBHOH CyHKUMH, 
CTOMMeH B CKOOKaxX, pH oOxose t; B HalpaBJIeHHH, ONpeesIAeMOM ee OPHeH- | 
Talluelt. Besmunna Jc(T) He 3aBucHT OT BO3MO%KHOTO MpovsBoNa B BbIOOpe 
mMaTpuupl A. Ilycth Te (R= 1,..., &%) — BCe OPHEHTHPOBaHHble TpeyrOJIbHAKU 
Kkomuuekca K. Tora mojaraem 


ind Ap = SY Jo (Tx). 


= 


Benuunna ind Ag aABAeTCA WesIbIM UnNCIOM. OHa He 3aBHCHT OT Mpou3sBoma | 

B BbIOOpe MaTpuubl C Hu TpuaHrysauuu K wu onpefesmerca, CelOBaTeJIbHO, 

OAHO3HauHO MaTpuilamu Au B. B yxa3anHoH KOHCTpyKuHH nox D MoxHO | 

MIOHHMaTb H MIPOH3BOJIbHYIO OPHEHTHpyeMy!O MOBepXHOCTb C Kpaem. 
3. O6o3HauuM 


A(z) = Ve (n) X74 (z, h) P(A) dh, (4) 


a 


rye P(d) = (E, Er,..., Ed”); y— npoussonpueli KOHTyp B NouymOcKOCTH 
Imi > 0, oxBaTbIBalollM BCe KOpHH MoMHOMa det X (z, A), mexalue B STO 
mosynsockocTu. JlokasaHo, 4TO panr MaTpuubl A(z) paBeH z= pn/2 Bo Bcex 
Toukax zED+T. 

Teopema. Hxdexc (x =k—k’) sadauu (1), (2) eoruucasemca no dopmyae 


x = — 2ind Ag. (5) 


Sdeco A— mampuya, sadannaa pasercmeom (4); B=(E, 0), ede E —edu- 
HudHad, O—xAYyAeean (Keadpamnax) mampuya nopsdKa r; k u k* —u4ucaa 
AUHEUHO  HesaBucuMelX peulenutt OOHOpPOOHOti sadauu (1), (2) (npu f =0) u 
OOHOPOOHO conpsaxeHnol C Heli 3adaut, 

Cuenersue |. Ilycts marpuua A(z) umeer equnplt ana Bceli o6nacTu 
D-+-T panroppii muyop. Torna 


A 


x= — = [arg det (BA)|r, 
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rye A—marpuua pasmMepos pn Xr, CocTaBieHHad U3 CTONOWOB MaTpuiE A (2), 
‘cOjlepxKauluX ykKa3aHHblli MHHOP. 

Cuencetsue 2. Ecan ycnosye (3) BpinomHeHo npu Bcex z€D-+T, To 
pte== (), 

@opmysia (5) aABAeTCA OGOOMIEHHEM Ha CHCTeMBI BBbICHIerO MopsyKa dop- 
MyJI, MOJIYYeHHBIX B (4) AA HHAeKca 3afauu JIupuxue (mpu n= 2). 


$ JIbBOBCKHH JlecoTexHHyecKHi Tlocrynusio 
iy 
MHCTHTYT 24 III 1959 
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Jloxaagn Akagemun wayx CCCP 
1959. Tom 127, Ne 3 


MATEMATHKA 


Uneu-koppecnonzent AH CCCP H. M. FEJIb®AH] u MH. HU. NATEWKAA-WIANUPO 
OB OJHOH TEOPEME NYAHKAPE 


A. Tlyauxape qoka3a1 cuexytoulyio Teopemy. O6osHauMM yepes g B3aHMHO- 
OMHO3HauHOe HeMpepbiBHoe OTOOpaxkeHHe eMHMUHOM OKpPyKHOCTH Ha cea. 
3annuiem ero B Buse g(o) =9+F(¢), roe F(~)—HenpepbiBHad MepHoyu- 


yeckan ctbyHKWuA oT 9, OCP<K2x. Torga cyllecTByeT H He 3aBHCHT OT 
pee 


lim P+ Flee) +.--+ F (eg (9) 
lll | 4. es Se 

h->oo 

SToT mpefest Ha3sblBaeTCA «CpeHUM UHCJIOM BpalleHHi». 

Sta Teopema Opisia OOHapyxeHa IlyaHKape B CBA3H Cc H3y4eHHeM udde- 
peHUMaJbHBIX ypaBHeHui Ha Tope. A uMeHHO, COo3sHauMM uepes C Mmepu 
mau Topa. Kpnsas, BbIXoqaulad 3 MpOH3BOMbHOM TOUKH OKpyxHOCTH C, 
MlepecekaeT 9TY OKPyXKHOcTb B TepBbIii pa3 B HeEKOTOPOHi Apyrol TouKe. TakuM 
o6pa30M, Cc KaxKOH MHHAaMMUeCKOM CHCTeMOM Ha TOPe MOXKHO CBA3ATb HeKO- 
TOPOe HeMpepbIBHOe B3AMMHO-OAHO3HATHOe OTOOParxKeHHe OKPyKHOCTH Ha ceOs. 
OnpeyeseHHoe HaMH BBILUe YMCIO w NOKasbIBaeT, YTO B CpeHEM OHOMY O60- 
poTy MO wWmMpoTe cooTBeTcTByeT ~ OOOpoTOB NO ourote. 

B wacTosilel 3ameTKe WaHo oOo6meHHe Teopempl IlyanKape Ha THHamuueckue 
CMCTeMbI Ha MpOH3BOJIbHbIX TylaKHX KOMMAKTHbIX MHOrOooOpa3uax. 

Ilycrb M— xKomnaktHoe udtbepenuupyemoe mHorooOpa3sve, Ha KOTODOM 
gajlaHa JMHaMMyeckanh CHCTeMa, T. e€. OMHONapamMeTpuyeckad rpynna x—> xz 
C + WHBapHaHTHOH MepoH uw. C faHHoH MHHaMMYeCKOH CHCTeMOM MOKHO 
CBA3ATb HeKOTOPpOe BeKTOPHOe Movie, HasbIBaeMOe NMOJIEM HanpaBsJeHHi 
1 (x) == 0%; / at. 

JIna yqoOcTsa topMy..HpoBKH ycOBua Ha BeKTOpHoe Tose J (x) mbI OyneM 
TipeimoaraTb, uTo MHOrooOpasHe M cHa6xKeHO pHMaHOBOH MeTpHKOH. STO He 
OrpaHH4MBaeT OOU[HOCTH, TaK KaK BO BCAKOe AudpepeHuupyemMoe MHoroo6pa3ve 
MOXHO BBECTH PHMAHOBY MeTPHKy. 

Mobi OyzeM MpesnouaraTb, YTO BbINOHEHbI Celyiollne ycuOBuA. 


1) Hone nanpapnenuli cymMmMupyemo, T. e. Quid mourn Bcex Touek x€M 
cyllecTByeT BekTop /(x) u 


\14 (2) dp < 003 (1) 
M 
|2(x)|—aauna BexTopa B cMbIcue 3aqanHoli B M pumaHosol MeTpuKu. 

2) Hunamuyeckand cucTeMa asprog_Muna, T. e. Mepa BCAKOrO HHBapwakTHOrO 
MHOXKeCTBa PaBHa HYJIO WIM eMHULe. 

OnpenemmM aHamor «cpeqHux uucen Bpamennit TlyanKape». O6o3sHauum 
Yepe3 Yi, Ye,--+, Yp OasHc Tpynnbl WesOUMCNeHHBIX TOMOJIOrHii MHOroOOpa- 
sua M. Ilycrb x—nponsBombHaa Touxa M; npegnonoKuM, 4TO TpaeKTopua, 
BbIXOMALaA H3 TOUKM X, O€CKOHEYHOe YMCJIO pas BO3BpalllaeTcA B HeKOTOPytO 
pa3 HaBcerya (PUKCHPOBaHHY!O OMHOCBASHY!O OKpecTHocTb U Toukn XxX. 
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J{1t TakoH TpaeKTOPHH MBI MOXKeM oOMpesemHTh aHaor «cpeqHuX uCeN 
BpameHui» cyenyiouluM oOpasom. Ilycth 4) <fg<... (te—> 00) — nocaeqo- 
BaTeJIbHOCTh 3HaveHHH MapaMerpa ¢, MpH KOTOPbIX TOUKA x; MpuHayexKUT 
oxpectHocta U Toukn x. CoeqMHHM TOUKH x M x, MPOH3BOJIbHBIM yTeM, 
slexKalluM WenuKoM BU. Scho, 4To klacc roMOJIOrM MOyYeHHOrO saMKHYyTOrO 
wuksa _ (tz) He 3aBuCHT OT BbIOOPa COeAMHAIOWero MYTH UpH ycnOBHH, YTO 
9TOT NyTb WeJMKOM MpHHanexuT U. 

Pas0xKuM WKN x(t.) 10 Oa3sHcy rpyNMbl WeOUVCJICHHEIX IMKJIOB 


16 (te) — thy (te) Saexenariy Mp (tr) Yp- 


CpeqHel uwacToTOH BpallleHHA OTHOCHTeJIbHO IMKJIa Y; Mbl OyeM Ha3bIBaTb 
mpeye (ecm OH cyulecTByeT) 
‘ peu ; 
lim —7— =}. (2) 
k->0o k 
Jloxaxem, uTo mpefen (2) cyulecTByeT MH paBeH OMHOMy M TOMy 2x#xKe UUCJY 
AJA MOYTH BCeX TpaeKTOpHH. 


OG6o3HayHM YeEpes w; = 5) Git dx® Takyio OHOMepHy!lO 3aMKHYyTy1o ude- 
PpeHIMaJIbHy!o dopmMy, uTO 


Vi Yj 
CyulecTBoBpaHHe TakOH (bopMbI oOecneunBaeTcCaA TeOpeMoH ae Pama. Wmeem 
x (tp) 


ni (tn) \ @ == O11), 


x 


rye HHTerpHpoBaHve ueT NO TpaekTopun x7, O<t <p. 
Ja oKasaTebcTBa CYWeCTBOBAaHHA pefeva (2) BBeeM BCIOMOraTeJIbHy!0 
(PYHKILHIo 
Nee 
gi (x) = lim > \ (7. “ (3) 
t>0 
x 


‘Baugy ycoBusa (1) 9; (x) cymMMupyema. 
CorjacHo asproguyeckol Teopeme Bupxrota faa nourm pcex Touek xé€M 
cyllecTByeT mpejes 
Xt 
: 4 Sue i 
lim z\ w; = lim > 
to t+oo 


Sow) 


gi (x1) dt = \9r(x) dy. (4) 
M 


Orcioqa BUHO, YTO cyllecTBy!oT Mpeyesp (2). 

Takum o6pa30M, WoKa3aHa culelyloulad Teopema: 

Teopema. J]ycmb %1,.--, Yp—OA3UC YeNOUUCACHHOIX eOmONOeULL KOM- 
nakmuoeo mHoeoobpasua M, na Komopom 3adana apeoduueckan Ounamu4ecKkan 
cucmema. 

Jaa noumu @cex mpaekmoputt cywecmeyrom cpednue “acmomot epawjenun hy 
(i=1,..., p), Komopele eomuucasiomca no dopmyze (4). 

Yucaa k; —uneapuanmel c mounocmo1o Oo yeaouucnenHolk yHumodyasnpHott 
nodcmanoeku npu Oudbepenyupyemox 2omeomop@nolx npeoOpasoeanusx M na 
ceon. 

IIpupeyeM HeKOTOpble MpHMepHl. 

1. M—n-mepupili top. Paccmotpum JuHamuueckyo cucTemy Ha M, 3a- 


JaHHyio LudpepewuvanbHbIMU ypaBHeHuaMn: dx;/dt =o,,i=1,...,n. Byzem 
lipemnouaratb, YTO TOP MOsyyaeTCA OTOMKTecTBIeHHeM MPOTHBOTMOMOKHbIX 
cTopon runepky6a O<x;< 1, i=1,...,n. Basuc oOfHOMepHBIX TWAKJIOB 


BbIGEPeM Cy1eYIOMLUM OOpPasoM: ~~ — OKpy2kHOcTh: 0 < xxl, Ok <n. JlerKko 
MpopepuTb, uTO hy =o; (i=1,..., 7). 
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2. Ilycrb G—rpymnna BellleCTBeHHBIX MaTpHI, BTOpOorO NOpAyKa, Tl — gu- 
ckpeTHad Nosrpynna rpynmp G, He cOsepxKalllad 3/IeEMeHTOB KOHEMHOrO TO- 
paaka, Npwuem cakTOp-MmpocTpaHc1Bo M=G/T xomnaxTHo. Kak 4u3BeCTHO, 
M —ognopoguoe mpoctpancTBo, B KOTOpoM JeiicrByeT rpynma G. YcnoBumMcA 
mpeoOpasopanna rpymnbl G B M satucpiBaTb CJleWyIOuluM o0pa30M: x—<xg. 
C mo6oH oHonapamMeTpHyeckoH NMOsrpynnow rpynnsl G cBpx3aHa JHHaMHYe- 
ckan cuctema Ha M:x,;=—xg(t). Qra AuHamMuMueckad CHCTeMa B TaKOM Buse 
usyyaacb Bnepppie B padore HW. M. Tespdanga u C. B. Pomuna (7) M 
MOXKHO paccMaTpHBaTb (cM. (*)) KaK MPOCTpaHCTBO JIMHEHHEIX 9JIEMCHTOB HCKOTO- 
poli MOBepXHOCTH NOCTOAHHOM OTPHUaTebHOM KpuBusHEl fF. PasMepHocTb rpytl- 
{bl OHOMEpHBIX roMosorHii MHOrooOpa3sua M papya 2p, rae p — pod noBepx- 
HocTu F. 

BpwaloT Ba BUfa HeCONpAKeHHbIX MexXKy CcoOohH ONONapaMeTpuyeCcKUX 
nomrpynn B rpymne G: 


a=(62.), a=()')- 


One 


BpruvcIMM «UaCTOTbDy A; WJIX TJHHAMMYeCKHX CHCTeM, CBA3AHHbIX C 3THMH MO]- 
rpynnamu. IlosoxuM 
‘gu 12 
B= i 
821 822, 


Bpejem mapamertppl (cM. (7)) ©, = 21; —Iy2, Ws = 21 — iGo. Wonoxum 
T= ,/,, 9=argw,. AcHo, uto Imt=1/|o,|*>0, a 9 onpeneneno no 
Moyo 27, Ilapamerppi t, 9 onpefensioT g€G ofHosHayHo. 

Muoroo6pasue M nosyuaetca pu oTORKecTBAeHHH ToUeK (cM. (7)) (t, 9) 4 

RAS ae ele 9 ) ? i (111 a) r 
oe + 22" + arg (Yat+ Yax)), THe ee Y22 &E ; 

Ba3uc 3aMKHYTbIX OJHOMePHEIX udctbepeHUMasbHbIX (OPM MOxHO BBIOpaTb 
B Bue 


frlt)dts oxnfigl?) Gemifehdumn Shjpisee 


re p— pox mMuHorooOpasusa F (fz (t) — aHamuTuyecKHe (PyHKWMH OT t). JlerKo 

MpopepuTb, To ;(t,9) ANA NepBol HHaMMYeCKOM CHCTeMbI MMeIOT BU 
g(t, 9) = — 2ifs(t) ye”, 1i<p, 

(5) 


2 (t, 8) = 2ifr(c) yer", pd <i< 2p. 


V3 dopmy (4) u (5) cpasy caemyeT, uTo Bce yacroTnl A; = 0. AnanornuHpie 
BbIPAKeHHA JIA ©; MOXKHO NOJYUMTb UW WIA BTOPOH MMHAaMHUeCKOM CHCTeMBI. 
M3 Hux ONATb BbITeKaeT, 4TO BCe A; = 0. 

TlonyueHHble pe3yJIbTaTbl MO2XKHO YTOUHHTb, 4 HMCHHO, MOXKHO NOKa3aTb, 
uTO WIA MOUTH BC€X TpaeKTOpHH NepBoH AHHamuyecKOl CucTeMbI mM; (t, g) = 
=O (t") u aaa Bcex TpaekTopu Bropoh cucTempl m;(t, g) = O(In?). 

SaMeTHM, YTO B Culyyae MepBOH LHHAMMUeCKOM CHCTeMBI HeJIb3A NOYIMTS 
HeETPHBHaJIbHbIe OWeCHKH cpasy JA BcexX TpaekTopuii. JlelicrsuTembHO, BbIGe- 
peM HavaJibHyio TOUKY go€M Tak, wro0Owl gyog (ty) G51 = y ET. Torgza rTpaex- 
TOPHA, BbIXOMAMAA U3 Py, OyeT 3aMKHYTAa, HM ACHO, YTO pH No_xXoLAULeM 
BbIOOpe Y) TOMOJOrHYeCKH HETPHBHaJIbHa. : 

TOT TIpiMep MOKasbiBaeT COAHOCTh MOBeLeHUA cynKuNH m;(t, g). Same- 
THM, ¥TO aHasOrMunad CHTyallMA MMee€T MECTO B 3afaye O6 OMleHKe TpuroHO- 
MeTPHUeCKHX CYMM, H, 3HauHT, AuId Hee m;(t)~ct (c=4£0). 

Jina BTOpoH fMHaMMUeCKOM cCHCTeMBI JesO o6cToHT npowe. Mmeuuo, 
MOXKHO N10Ka3aTb, YTO TpaeKTOpun x (O<¢<T) romonornyHa HeKoTopomy 
nyTH Aauubl O(In7), orkya M BbITeKaeT Hy XKHbI pesyubTar. 
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Oueuka m;(t, g) =O (t") (ana nour Bcex g) MerkO BBIBOAHTCA M3 cue- 
AytoukeH aCHMMTOTHYeCKOH cbopMy JI 


\|mi(t, @) dg ~ ct, (6) 


M 


Tye g— HavaJlbHad TOUKa TpaeKTOpHu, C — HekOTOpas KOHCTAaHTA, 
IIpupeyem Bkpatile BbIBOZ (popmyub (6). OGosHauum uepes H runmb6eprose 
_mpocrpanHcTsBo sceex dyuKuni f(g) Ha M c cymmupyempm xKBagpatom. B H 
AevucTByeT yHHTapHoe peycTaBlenve rpynnbl G, a HMeHHO, KaxkOMy g,€G 
MOXKHO NOCTaBUTb B CooTBeTCTBHeE olepaTop Tg, (T,,f (g) =f (ggo)). Momxuo 
mloKasaTb (*), uro H ecTb CyMMa CUeTHOrO YNCIa OPTOFOHaJIbHbIX Apyr Apyry 
mogmpoctpancTts Hy; k=1,2,..., B kKaxkJOM M3 KOTOPbIX onepaTopE! Tg 
MHAYUMPyloT HeMpHBOANMOe TpescTaBseHNe rpyunpr G. 

OxkaspipaeTca, UTO (PyYHKUMA ;(g) pH cbuKcHpoBaHHOM i MpHHalwexuT 
| HEKOTOPOMY HeIIPHBOLMMOMy MpejcTaBJIeHHIO, KOTOPOe M30MOpPHO peAcTaB- 
JI€HHIO JUCKpeTHOH Cepvu co 3HaKom 2 (7). KaHoHnueckand pealu3aluaA 9TOrO 
ipecTaBieHuA cyleqyroulad. O6o3HauumM uepes A COBOKYIHOCTb BCeX ToJO- 
| MOp@HbIX B efMHHYHOM Kpyre |z|< 1 dyHkuuH c CyMMupyeMbIM KBalpaTOM. 
Onepatoppi npeyctapsenua Ug onpesenum cienyroulumM o6pa3om: 


Usf (2) = I (82) 8’ (2), 
Tye * gz = (az + B) (6z + a), 
[Ipu ecrecTBeHHOM H30MOpdu3Me C KaHOHMYeCKON peamu3aunelt PyHKUNA 
$:(g) TlepexoquT B KOHCTaHTY, OTKyfa cpa3y culeqyeT, uTO cdyHKuna m;(t, g) 
 “ ABUIAETCA OOpa3soM (yHkLHH 


T 
ht 
\ Ug, (ty f (2) dé = = (f (2) — koHcTaHTA). 


0 


CootsetctBue YHUTAPHOe, HU, 3HAYHT, HMCCT MECCTO TORTECCTBO 


\Im(t, g) (dg = | her | ax dy ~e mpH t>o. 


M jz|<1 


@Mopmysia (6) qoka3aHa. OuepuyHo, oa NOKa3bIBaeT TO pH :uKCUpo- 


BaHHOM ¢ Mepa MHOKeCTBa Tex g, A KOTOpBIX {m(t, g)| > 4 7 lot 0). 
€TPeMHTCA K HyJIO Mp t—- oo. 

IT pumewanue npu Kkoppexmype. Yxe nocne cqayH JaHHOM 3aMeTKH B Me- 
WaTb aBTOPaM CTaJia M3BeCTHA CTaTbA (*), B KOTOPOH MOKa3aHa TeOpema, 
6H3KaA B Halleli TeopemMe O cpefHNX YacTOTaX BpallleHuA. Onako Han6o- 
Jee WHTepecHbIM pesybTaT HalleH 3aMeTKH (cM. MpuMep 2) He MMeeT aHa- 
JIOrOB B cTatTbe (*). 


Tloctynu10 
14 V 1959 


IIMTHPOBAHHAS JIMTEPATYPA 


1A. IWlyauKxape. O kpnpbix, ompeyensempix fudPepeHMabHBIMH YypPaBHeHHAMH. 
M.—JI., 1947. #?H.M. Teantbgaug,C. B. ®omuH, Ycn. mateM. Hayk, 7, B. 1, 118 
(1952), *U.M. Tenpobaua, HW. UW. Tlatenxut-Wanupo, Yen. matem. Hayk, 
14, B. 2 (1959). 4 Schwarzman, Ann. of Math., 66, Ne 2, 270 (1957). 


* Tpynma BellecTBeHHBIX MaTpHI| peamM30BaHa Kak rpylina PCOHO-MHeEHHEIX mpeodpa- 
3OBaHHH eJMHMUHOrO Kpyra. 
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Jloxzayn AkayemMuu HaykK CCCP 
1959. Tom 127, N: 3 


MATEMATHKA 


lM. A. FOJIBBEPL 
XOJIJIOBCKHE 90-BA3bI KOHEYWHbIX FPYIITl 
(ITpedcmaeaeno axademuxom IT. C. Anexcaxdposoim 22 XII 1959) 


1. Ilycrp Il — nexoropoe HemycToe kKOHeUHOe MHOXECTBO MPOCTHIX UYHCed: 


Il = {py4, Pa; Sere 7 DEE 


KoneuHas rpymnma G Haspipaetca IT-oTReNMMOH, eCIM Kab MHLeEKC 
KOMNO3HIMOHHOrTO paAya rpynnbl G He MOKeT JeMTbCA Ha Ba Pa3JIHUHbIX 
mpoctpx uncna v3 U, u W-paspewumonu, ec HWHeKCbI KOMMO3HILHOH- 
HOrO pxfla, MeauNeca Ha MpocTble uncsa H3 MHOxKecTBa II, aABAIOTCA Mpo- 
cTbIMH uucmamu (1,2). ABTOpoM Oblula MoKa3aHa cuJleqyroulad Teopema (?) *: 
Ecau G—Il-omdeaumaa epynna u Il,C Il, mo G codepotum no xpatinett 
mepe oOnY cunoceckyro II,-6a3sy u stole Oee cuaoecKkue II,-6as epynne G 
conpsAseHbl MexCOY cobdti. 
IIpn stom nox cumoBcKonu Il-6a30H rpynnb! G noHHMaeTca Ha6op 
mogrpynn (S) 
Si, So, oon Sk; (S) 


YAOBJETBOPAIOMNIMX CIeCLYIOULMM YCJIOBHSM: f 

a) S;, i=1,2,...,k,—cunoscKaa p;-Mofrpynna rpynmp G; 

6) nogrpynnt (S) NonapHo nepecTaHOBOUHBEI. 

Ota TeopemMa oObeyuHAeT Kak Teopemy C. A. Uyuuxuua (') o xomm0BCKHX 
nogrpymnax (onpeyesenue |) Il-orgenumptx rpynn, Tak nu Teopemy ®. Xouna 
(*) 0 CHNOBCKHX 6a3aX pa3spelLIMMBIX rpynn. 

C. A. Uynuxun (”) cyujecTBeHHO O6o6uiHT H3BeCTHbIe Teopembl M. Xou- 
ua (°) wu Iypa — Llaccenxaysa (°) 0 cyilecTBOoBaHHH HM CONps»KeHHOCTM MOJ- 
rpyl, MOpAKM KOTOPbIX B34HMMHO MIpOCTbI C HX HHAeKcamu. Jia dopmMymHpoBKu 
9TOrO pe3syJibTaTa BBeeM OHO onpeesenue. 

Onpegeneuue 1. Togzrpynna H rpynnst G Ha3spipaetca xO N0B- 
cxkouw Il-noyrpynnohk, ecau mpocrpie JenuTtenu nopatka H mpunague- 
“aT K II, a npoctpie Jenuremm unyexca H BG He NpuHagnexat « IL (cm. 
TakxKe (“)). 

B yactuoctu, ecu If coxepxKuT TObRO OMHO MpocToe 4uCIO p, TO xon- 
Jiopckaad Il-nogrpynna oOpatiaerca B CHJIOBCKyIO p-Nosrpymmy rpyunmp G. 

Teopema C. A. Uyunuxuna. Ecau G—Il-paspewumaa epynna, 
Il, CI u Il,— maoorecmeo ecex npocmox uucea, ne npuradneocaumux « Il,, 
mo: 

1) epynna G codepotum no Kpatineti mepe odny xoanoeckyro I;-nodepynny 
(Gel 2): 

2) stobele Oee xoanoeckue II;-nodepynnet conpsaowenbs meotdy coboli; 

3) ecaxas II;-nodepynna (m. e. nodepynna, ece npocmoie Oeaumeau nopsd- 
Ka Komopoltt npunadsestam K II;) codepocumca @ HeKxomopot xoaanoecKoti II,- 
nodepynne epynne CG. 


* Boe rpynmbl, BCTpeyaiolneca B STON paOoTe, MpemMomaraloTCa KOHeUHBIMH. 
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-  B uacrosmet paOore paccmatpuBaiotca xommoBcKve Q-Ga3sbl rpynm (onpe- 
Renenve 2). Tlonyuennpie pesysbratet (reopemp: | u 2) o6o6mjaior Teopemy 
®. Xoua O CHMOBCKUX 6a3aX paspeLIMMbIX Tpynn, a TakKe yKasaHHy1O 
Teopemy C. A. Uynuxnna. IIpx arom nonyuenbl HeKoToppie oMOmHeHUA K 
9TAM TeOpeMaM. 

IIpu WoKasatebcrBe Teopem | u 2 u3 yKa3aHHbIX BbIe TeOpeM HCHOVIb- 
3yeTCA TOJbKO Teopema Llypa— Llaccenxaysa. 

2. Onpewenenue 2. Ilycrb @©—nexoropaa KOHeYHad cHcTemMa No- 
TapHO HellepeceKalollUXCA MOAMHOKECTB MHOKECTBA IPOCTHIX GHCeII: 


0 a eile Il,, 4a 1G iB Pls 


MuoxecTBo noyrpynn 
jee Bh POS. way . (H) 


HasbIBaeTCA XO NOBCKOH O-6a30H rpynnp G, ecau 9TH NOzrpynnpl 
YAOBJIETBOPAIOT CJIEAYIONLHM YCJIOBUAM: 

1) H;, i=1,2,...,k,-—xonnoscexaa I,-nozrpynna rpynnp G; 

2) nogrpynnst (H) nomapHo nepecraHoBouHLl. 

Muoxectso nofrpyno (H) 6yfem Ha3bIBaTb NOWHOH XONAOBCKO 
@-6a30l rpynmpl G, ecmu KpoMe ykKa3aHHbIX YCJIOBHH BbINOJIHAeTCA ycyio- 
Bue: 

3) rpynna G nopoxgaerca nozrpynnamu (H). 

Ecmu Kaxyoe Il;, i=1,2,...,k, cocrourt u3 oOfHoro mpocToro 4uncaza, 
TO XOJIMOBCKad 90-6a3a ABJIAeTCA TakxKe CHOBCKOH O-Oa30li (cM. BpIIIe). 

Teopema 1. [ycmo G—koneunan I-paspewumaa epynna, \l— mxo- 
geecméeo npocmolx Oeaumeneti nopAOKa epynnet G, He npuHadneocatyux K I, 
uO npou3zseonbHaA KOHeLNAA CuCcmMema NnonapHo NenepeceKarowuxcA NnNoOMHO- 
MECME MHOICECM6A NPOCMbLX 4UCeA, YOOBAeMBOpHOLaA CAeCOYIOLEMY YCAOBUIO: 
Aubo ece nepeceyenua ITAI;, i=1,2,...,k, nycmet, au6o 6 O cywecmeyem 
makoe II,, “mo ie 1Blee 

Toeda epynna G codepocum no Kpatineli mepe oOnNY xoAnoéecKYyt0 O-basy Uu 
mobole Ose xonnoeckue B-6a3bl conpartcertot mencoy cobott. 

SaMeTUM, TO yCJIOBHe, KOTOPOMY yOBsIeTBOPAeT B STOH TeOpeme cHcTe- 
Ma © orHocuTebHO II-pa3pemmmmMoH rpynnbl G, ABJIAeTCA CylLeCTBeHHBIM. 
B camMom jee, myctb G— Il-paspemmMmana rpymma, He ABJIAIOWaacA paspe- 
wumow. Torga, cormacHo Teopeme ®. Xomnua (*), rpynuna G He cojepxKuT 
MNOJHOM CHJIOBCKOH Oa3bl. 

Teopema 2. IIycmb cucmema © ydoeremeopsem momy de YCAacéuto 
omxHocumeabxHo I-paspeuumoti epynno G, umo u 6@ meopeme 1, u A—npo- 
u360NbHAA Nnodepynna epynnot G. Toeda Kascdyto xonaoecKkyto O-6asy nod- 
epynnot A mootHo noayuume nepecerenuem A c nodepynnamu neKomopoti 
xoAnoécKoli O-6asei epynno. G. 

3. PaccMotpHM HeCKOJIbKO UaCTHBIX CylyyaeB Teopem | un 2. 

1) G—paspemumax rpymna u @—MHOxeCTBO MpOCTHIX TeMTeNeH M0- 
paaka rpyunp G. Torga Teopempl | u 2 oOpalilaioTca B M3BeCTHbIe TeOPeMbl 
®. Xomna oO cuoBcKUX 6a3ax pa3spelwHMbIX rpynm (*). : 

2) G—II-paspeummasa rpynna, H, Cll un H,— muoxecTBo Bcex MpocTblx 
yHCel, He MpHHaywiexalltux K MHoxecTBy II,. []pumensaa Teopemp | u 2 k 
cucteme © = {II,, IJ,}, mbt nomyyaem Teopemy C. A. Uynuxuna (cM. BBeze- 
HHe). 

Teopema 1 no3sBomseT CiemaTb HekoTOpble ONOMHeHHA K TeOopeMaM 
C. A. Uynuxuna uv ®. Xouana. ee 

a) Ilycmo fi,, H,-xoaaoeckue V,-nodepynnot u Ho, H-XoanoecKue Il,- 
nodepynnet W-paspewuwumot epynne. G. Toeda 6G cywecmeyem makou sremeHm 


a, 4mo 
He Gilda — a? Ha, 
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m. e. cywecmeyem eHympenHuli aemomopmu3m epynnol G, nepeeodsumutt Hy, u 
H, coomeemcmeenuo 6 Hy, u Ag. 

6) Ecau G— paspewuman epynna; 1,— npouseorsnoe mHoocecmeo npo- 
cmolx uucea u Il,— mnoowecmeo ecex npocmblx 4ucen, He npunadneocauux K 
Tl,; H,, Ho-xoaanoeckue Il,- u Il,-nodepynne epynnu G, moe H, u Hy, 
cywecmsyiom makue noAHKole CuACbCKUe Oa3bl, uMO UX OOBeEOUNeNUe COpasyem 
noAHyto CuAocecKy10 basy epynnol G. 


Konomeuckuli mefarornueckuit Tlocrynusio 
HHCTHTYT 16 XII 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


1¢. A. Uy Huxun, Martem. cOopn., 25 (67), 321 (1949). *C. A. Uyuu 
JIAH, 73, Ne 1, 29(1950). 3 TI.A. Tompb6epr, JAH, 64, N25, 615(1949). *P.H 
Proc. London Math. Soc., 438, 316 (1937). °® P. Hall, J. London Math. Soc., 3, 98 ( 
6° H. Zassenhaus, Lehrbuch der Gruppentheorie, Leipzig — Berlin, 1937. 7G 
p a, Bull. della Unione Mat. Italiana, ser. III, anno IX, Ne 4 (1954). 
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Jloxnaygn Akagemunu nayr CCCP 
1959 Tow 127, Ne 3 


MATEMATHKA 


A. A. JIE3HH 


OB OAHOM CNEWMAJIbDHOM CHCTEME YPABHEHHA 
(ITpedcmaeaeno axademuxom C. JI. Co6onesrim 10 IV 1959) 


Hac uuTepecyeT HeKoTOpanH cnellMalbHaa cucrema 8 ypaBHeHu JIA 
8 HeM3BeCTHBIX (PyHKUMH OT 4 MepeMeHHBIX. CrpykTypa 2TOH CHCTeMbl MHTepec- 
Ha TeM, 4TO OHA, B OMpeeseHHOM CMbICIe, OOOOMlaeT CTpyKTypy ypaBHeunii 
Kouim — PuMaHa HW HeKOTOPbIX ypaBHeHHli, CBA3AHHbIX C KJaCCHYeCKHMH ore- 
paropaMu teopum mond. Ta Touka 3peHus, C KOTOpOl Mbl paccMaTpHBaem 
KJIACCHYeCKHe CHCTeMBI, MOApOOHO onucHIBaeTca HuxKe. Mbl 3anuMaeMca MoKa 
_ HMe€HHO CTPyKTYypoli CHCTeM, OSTOMY HaM yOOHO OlepupoBaTb B O61acTH 6e3 rpa- 
Huub. [Ipocreiiumit myTs — paccmoTpenue nepwonnueckux yHKUAi B Mapavse- 
JlorpamMe nepHoyos. Mcnomp3yerca MeTOX OpTOrOHaJIbHbIX pa3zJIOXKeHHH B THb- 
| Oepropom mpoctpauctTse (1-4). 
Ilycrb V’ — 3amkunyrTblii eluHMUHbIt KyO v-MepHoro 2BKJIMOBAa IIpOcTpauH- 
CTBa [epeMeHHbIX xX =(X,,..-,X,), OFpaHHUeHHbIM NocKocTamu x, = 0, 
X=1(p=1,...,v). Paccmorpym B V” mHoxecrBo St Oeckoneyno pudie- 
PeHIMpyeMbIX TlepHoguueckHx PyHKWHH c MepHozom | mo BcemM nepemMeHHBIM. 
Ham yoOHO HcKsOUHTb M3 paccMoTpeHuA KOHCTaHTHI. Jia 2sTorO ompezenuM 
Bp V’ muHelHoe MHorooOpasHe 6 KsaccoB 2eMeHTOB Mt: Apa s1ementa Mt 
MpuualsexkaT OMHOMY HM TOMY Ke Kslaccy (OMpeeisioT OHH UH TOT xe 92Ie- 
MeHT @), CCIM OHH OTMUAaIOTCA Ha TocTosHHy1. B KaxkOM Kslacce HMeeTCA 
«BbIAeJICHHbIM MpeqcTaBuTeby — aiemenT Wt, yLOBMeTBOPAIOLMH ycCOBHIO 


—T Sa 


| \ udV —0. (1) 
| yy 

N oo 

Bmecte c & OyeM paccMaTpHBaTb MHOrooOpasHe @ BeKTOpP-:byHKIHH 

(U = (uy,...,Uy) © KOMNOHEHTaMH — dJIleMeHTamu 6. OmpezenumM B 6 cxa- 


JIApHOe MpoHsBeqeHHe H HOpPMY, T0JIO%UB 


N 
(u,0)w=\ Sune dV; |u, HYP = (u, w)w, 
vw a 
re MOM Ug H Ve MOHMMAIOTCA BbIeeHHbIC MpeACTaBMTeIH COOTBETCTBYIOMUX 
Ksaccos. Jlononnenne &* mo BBeXeHHOM HOpMe JaeT ruibOeproBo mpocTpax- 
erso H™. Beaxuit anement @%, H% Oynem cuuTaTb mMpo_ouwKeHHbIM NO ue- 
pHoyMuHocTH Ha npouspoubyyio oOsacTb. Jia @', H* coxpanum o6o3Haue- 
nua &, H. Tlycrs A—oguNoposnnli Audpepenuasbybll onepaTop nepsoro 
NOPALKAa C MOCTOAHHBIMY KosppHUMeHTaMM, AeHCTBy!OULHH u3 6% 3 6”. On mo- 
*KeT ObITb 3alucaH B BUTE 


Vv 


Au = S\A°Deu, aes (2) 
e 


1 
rye Deptt — cron6en (Dptty,..., Dot); A°—mpsmMoyrombHaa matpuua c N 
cTon6uamu u M crpoxamu. Onpeyenum paciiupenue A: OyfeM roBOpHTb, TO 
uEQ,, eCIH CyULeCTBYIOT fen MW MOCMeLOBATeJIbHOCTb u; € 8 TakHe, TO 
|u;—u,H™|=+0, |Au,—f,H™|—>0 npu ico. (3) 
[lpn spinomHenun (3) Oyqem mHcaTb 
Au =f (4) 


H ropopHTb, yTo fE Ra (OONacTH H3MeHeHHA OMepaTopa A) 
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Byem ropoputb, uTo ui, eciH CyllecTByeT TOC JI LOBATe JIBHOCTb 
u:€ 6” taxa, uo |u;—u, Vp bil). Auj=0. na ens St Ou onepa- 
Ttopa A mHorooépasHe QQ, ecTb, OYCBHAHO, MOMMPOCTpaHcTBO A : 

Jlua onepatopa A onpeyemeH PopMaJbHO conpaxKeHHbI A 

(Au, v)m =(u, A’v)\w, ues”, ves” (5) | 

(rpaHHUHbIe WIeHbI MPH MHTeErpHpOBaHuM MO YaCTAM MpolaaloT B CHJly MepH- 

oquunoctn). Jina onepatopa A* TakxKe OCYyUleCTBHMbI NOCTpOCHHA, MpoBeweH- 
Hble Bolle Jia A 

Tlomumo HY, uam norpe6yeTca emje OfHO FuAbOeproBoO MpocTpaHCcTBO. 


Ilyctb Wa u, veg 
a ee ie : ie 
(u,v, W) = \ ea D,u®Dev® dV.) |, W~ |? =(u,u, We): 
yye=1k=1 


N N i 
Tlonomuenne &” no Hopme W” jaer rusib6eptoso mpocrpauctBo W*. B cu- 
ny ycnopus (1), Kak 9TO CuefyeT M3 TeOpeM BsOwKeHHA (°), AH 97eMeH- 


top W 


iy Hoel 


(6) 


IIpu moka3aTespcTBe CJeyIOWlMX YyTBepxeHHH MCNONb3yeTcA ammapaT 
ocpe (He HHH. 

Teopema 1. C onepamopom euda, (2) eceeda censaHo opmozoHanonoe | 
pasnoocenue 

ip ee 

A” =Ra@® Qa,, (7) 
20e Ra — 3amotkanue Ra. ; 

Jia Hac HHTepeceH cu1yual i 
Ra= Ra. (8) 
BpICHHM HeKOTOpble JOCTaTOUHBIe YCJIOBHA CMpaBeAIMBOCTH 3TOFO PaBeHCTBa. 
Hazo0pem onepatop A NOJHBIM, ecan Ana UEQ, 


la, | GA Aa (9) | 


CooTBeTCTBeHHO Oye€M HasbiBaTb CucTeMy BHjla (4) NOHO, ecaH MOJHbIM 
aBsideTcaA Onepatop A B seBow uacTH JA NoMHOrO ONMepaTopa cmpaBelu- 
BOcTb (8) oveBu Ha. IlpuxoquTca HCNOb30BaTb H MCHee TPHBHMaJIbHble KPUTepuH, 
KOTOpble Mbl OMycKaeM 3a HeocTaTKoM Mecta. Ilepeliqem k paccMoTpeHuio , 
HEKOTOPbIX KOHKPeTHbIX OMepaTOpos. 

Ha u€@ onmpegzenenH onepaTtop rpayuenta, felicrnyiwomui us é Bg’ = 
= 6: Gu=(Duw,...,D,u). Nonoxum H” =H. Onpenenup mo cxeme (3) | 
pactiupeHue G, nomyuHM omepaTop c oOOnacTbIo onmpemenenua Qg CH u 
o6ylacTbio usMeneHua Rg CH. Tlocxonpxy G nomHplit, umMeem pasgmoxeHue 


H = Ro ® Qa". (10) 
_ KaaccnyeckuM ycsopuemM, oOecneyHBalolluM MpHHaNexKHOCTb 93JIeMeHTa 
v€6@ k Re, ABIAeTCA, KaK M3BeCTHO, ycuIOBue 

Ev = 0, (ig 

rye E—onepatop, coxepxkauini N = v(v— 1)/2 crpox, Buga 
Do0e = Delo =O apne = Whe \. eo, (12) 
T.e. RelticrByiounti u3 6B é =”. Monowum HY = #. Jina E Oy eM CUHTATb Onpe- 
J€JICHHBIM OOBIYHBIM OOpasoM pacimmupenue c Qe CH u ReCH. Onepatop E 


ompenesnet E*, yeticrByrouuu u3 6 Bg. B yanpuefiwem nox E* taxxe no- 
HHMaeTCA ero pacuiMpeHve no cxeme (3). 
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Jlemma 1. J[aa onepamopos E, E* o6aacmu Rg, Re+ samkHymoel. 
CneqoBaTesIbHO, MOXKeM 3anucaTbh pa3zyioxKeHHe 


H = Rex @® Qe,. (13) 
Kaaccnyeckoe ycsiospue (11), 6yayuH o606itleHO, IpHHuMaeT cbopMy TeOpeMbI: 
Teopema 2. B pasaooenuax (10), (13) 

Re = Qe,. (14) 
| IIpu noxasatemperse (14) ycranapanpaetca BKIoueHve Ro C Qg,, a 3aTeM 
/HCMOJIb3yeTCA JIEMMa. 

JlemMa 2. Cucmema 


Ev =f, Go.= © (a) 
\NOAHAA. 

| Jina noka3aTenbcTBa JIeMMBI, O6O3HaUMB OMepaTop seBOu yacTu (a) yepes A 
|H BOCNOJIb3OBaBIIMCb TEM, TO AVIA SIeMeHTOB @ (D,u, D,w) = (Dyu, Dw), 
|IIPHXOJHM K paBeHCTBY 


: | Av, HYP = (Ad, Ada =|0, WP, (15) 
oTKya, B cuuy (6), H CaenyeT NOMHOTa CHCTeMBI. 
Cormacuo (14) Moxem Tenepb 3amucaTb 


H = Re«@® Re. (16) 
Pasnomenne (16) ecrecTBeHHbIM O6pa30M CBA3aHO C CHCTeMOH 
E+ Gu=f (b) 


M flaeT cnoco6 nNocrpoeHuA HeKOTOporo ksiacca ee pemwenni. Bo3snHnKume 
HB XOJe€ HalWMX pacCMOTPeHHH cucTeMbI (a) u (b) ABMAIOTCA, BOOOLIe roBops, 
MepBad MepeonpeeseHHOH, a BTOpad HeoompeyeneHHok. Ha3opem cucTemy 
JnpaBuabHon, eCJIM B He uncuio ypaBHeHui M paBHo 4uucsy HeM3BeCTHbIX 
fDyHKUMH HW OHA OAHO3SHAUHO paspelmuMa pn sm0O0K mpaBow uacTu Rei 
{PaccmotpuM cuctempl (a), (b) mw CBa3aHHble C HMMM MpaBHJIbHble CHCTeMBI 
IB cayyaAx v <4. : 

Giytai. v2 Bvstom cnytae—V — 1 ui =. pr limeem eo 
1=: (_D,V, — Dv). Cuctempt (a) u (b) copnagaioT (c TOUHOCTbIO JO 3HaKa). 
X JleBad 4YacTb — Oneparop Kou — Pyumana. Cuctrema (a)—(b), kak 9TO 
HENOCpeACTBeEHHO CJlelyeT H3 YCTAHOBJICHHbIX pa3JIOXRKeCHHM, NpaBJibHad. 


Cayuah v= 3. B stom cnyyae N=3 u H=H. Onepatop E 

Ev = (D303 — D302; D301 — D3; D,0z — D204) 
IBJINCTCA KJIACCHYCCKMM ONepaTOpoM poTopa. Kak HeTpyHO MpoBepuTh, 
1 


| “= FE, Cuctempl (a), (b) cBa3aHbI B MaHHOM CJIyyae C KsaCccH4eCKON 3aqauen 
freopuy noms. HerpyaHo yka3aTb paBHJbHyIO CucTeMy, Kak Obl OOpeqHAIO- 


yio (a) u (b). 
Teopema 3. Cucmema 


Ev+Gu=f., Gu=¢ (17) 


MpasuAbHas. 
Cuyuat v=4. Vs3yyenve sToro cmyyad saBMaAeTCH Halle OCHOBHOM 


Bajaueli. Tenepp N=6u H ue cosnagaer nH c H, wx c H. 3anumem E 
Bue Ev = (D203— D302; D30; — D103; D0, — D201; Dy04 — Dadi; Dad, — 
| P04; D304 a D403). 

OrmetuM, 4To, B cuuly Jemmpl 1, Mb, Hapszy c pasmoxKeHuem (13), Moxem 
DaCCMaTPHBaTb pa3JloxKeHHe 


H=ReQ@Q,+. (18) 
' 0 


(Ipupmeuem ene OfMH onepatop —onepatop F Buga F u = (Dt, — Duty; 
ally + Dytg; Dgtty + Datta; Dgttg — Datta; — D3, — D4; — Dug — Dat. 
aha: 
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Tak »Ke Kak onepatop E cpasan c G, onepatop F cBa3aH C HeKOTOPbIM 
oneparopom G,: Gyw = (D,w, D\w, — Dw, — D3w). IIpu 9ToM HMeeT MeCTO 
gemma 2F vu pa3moxenua (13F), (18F) u (16F). 

Jlemma 2F. Cucmema 


Fu=}f. Gu=& (aF) 
seasemca NoAHou. 
CnpaBeAJIMBbl pasJioxkeHuA 
H = Re @ Ons (13F) | 
A =Rr@Q,+ (18F) } 


Wu, KpoMe Toro, pa3vloxwKeHHe 


H = Rr @ Ra, (16F) 


C KOTOPbIMH CBH3aHaA CHCTeCMa 
Fn + Gw =f. (DF) } 


Ucnosp3yem cipaBeluBocTh ia mo60l ué 6 papeucts F°Eu = E*Fu=0Oy 
Hu JIEMMBI 3. 
JlemMa 3. Cucmema 


Ev=/, Fu=g (19) | 

ABAKNEMCA NOAHOU. 
Torfa yaeTca yCTaHOBHTb, UTO B pa3JIOKeCHHAX (18), (18F) Op" Gt 
Q* =Rze, 3 cuyly vero | 
H = Re @ Rr. (20) | 


Pasnomenuve (20) ycTaHaBJIMBaeT CBA3b Mexyy (18) u (18F), aHanorn4yHo | 


Tomy Kak (16) ycTaHaBsIMBaso cBa3b Mexkyy (10) u (13). C (20) cBa3ana § 
cucTeMa 


Fu+ Fo =f. (21) | 
Cuctempl (19), (21) ycraHaBauBaloT cBai3b Mexyy (b), (bF) u (a), (aF) 
cooTBeTcTBeHHO. Cucrema (19) sBaeTca MpH STOM NepeompenemeHHou, a (21) | 


HeqoonpeseseHHOH. OHakO MoxeT ObITh ycTaHOBJeHa CieAyiollad Teopema. 
Teopema 3a. Cucmema 


Fu+Fuo=f, Gu=q, G, = $2 (22) { 

NpaeuAbHan. | 

EcTecTBeHHO paCCMOTpeTb HM Apyrylo cucTemy: 
Teopema 3b. Cucmema 


E*u+Gh=f Fv+Gk=g (23) } 
NpaeuAabHan. | 
IIpu coorpercrByloujeli HyMepallvH HeusBecTHBIX PyHKUMA cuctempi (22) un} 
(23) SKBUBaJIeCHTHbI (HEKOTOpble CTPOKH OTJIMUAIOTCH 2HaKOM). . 
Ilonnora cuctem (17), (22) — (23) mpocuntpwaerca HeMOCpeACTBeHHO, Kak |) 
Ip JOKa3aTeJIbCTBE JIEMMbI 2. CyHleCTBOBaHHe PellleHHH JoKasbipaeTca 3a cuer} 
HCHOJIb3OBaHHA TOCTPOeHHbIX pasioxKeHMH. M3 cooTtHomennli Buga (15) cneny-| 
e€T MpH 9STOM, NTO HOCTpoeHHble pelleHHA MpuHayexaT COOTBeETCTBYIOUINM | 
lmpoctpaHctBam W. 


Matemaruyecku HHCTHTyT: uM. B. A. CTeKnopa Tloctynuao0 
Axkajemun Hayk CCCP 17 III 1959 


UHMTMPOBAHHAA JIMUTEPATYPA 


*C. JI. Co6 oes, Mss. AH CCCP, cep. marem., 18 (1) (1954). 2H. Weyl t 
Math. J., 7, 411 (1940). 3M. H. Buuuk, Matem. cOopu., 25, 189 (1949). 4 A. A. Jel 
3 HH, JAH, 110, Ne 1 (1956). °C. JI. Co60 eB, Hexoropsie TIpHIOKeHUA (by HKUMOHAaMb- | 
HOrO aHav3a Bg MaTemMaTHuecKol (bu3zuKe, JI., 1950. 
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Toxrnaygn Akanqemuu nayr CCCP 
1959. Tom 127, NM 3 


MATEMATHKA 
P. J[EHYEB 


O 3AMAYE AMPUXJIE JIS BOJIHOBOTO YPABHEHHS 


(IIpedcmaefieno axademuxom C. JI. Co6oneeum 9 IV 1959) 


PaccMaTpHBaeTca ypaBHeHue 


O7u Oru Ou 
“Oz2 ae Ox2 Oy? hee Y, z) (1) 


| € ycJlOBHaMH Ha rpaHune S o6mactu Q 
IInockni cayuai sanaum Jlupuxne ua ypaBHeHua CTpyHbl paccmMaTpuBasics 
B padotax (!-*). 
1 s 
Bynem o603HauaTb yepe3 we IIPOCTpaHcTBO (byHKWMH, WMerIOWLAX CyMMi- 


{ 
_ pyemble Cc KBajipaTOM OOOOLIeHHbIe MpoHsBosHble B OOvIacTH 22. BBoluM B We 
CKaJIApHoe TpousBeenue* 


a! du Ov du Ov , Ou dv 
(u, 0) =\(Se5e + eS + Se) a+ \was-\ vas. 
Q S s 
Iloq peulenvem ypaBHenua (1) Oyqem MOHHMaTb (byHKUMIO, HMeIOULyto 
o6o6mleHHbIe BTOPble MpoMsBomHbIe (*), yAOBNeTBOpsiouine (1). 
BsoyumM onepatTop 


Q2 

SA) 
L=A3s, 
rye 


ING ee GEM, eth wat ee) LEN ah eX MOY az 
Q 


G — dyuxuna Ppuna o6nactu Q aaa onepatopa Jlanuaca. 
Bynem mpexnosaratp (5), uro oneparop L umeer Nowy! OpToroHaJbHyto 
B WS) cucremy coOcTBeHHBIX (byHKUnii; Gomee TOUHO, UTO CymecTByeT CueTHOe 
MHOXKECTBO YHMCe Ag WH COOTBETCTBYIONIMX (YHKUMH op, yQOBJIETBOPAIOULAX 
yCJIOBHAM 
Oop, 
ge Te Ack = 0, op1 s = 0 (a= we : x) 
M 4TO cucTema (byHKinh =, cocrosujaa us cbyHKWuN e(x) = const M BCeX oz, 
1 
€CTb NOJIHaA OPTOHOPMUpOBaHHaA CHCTeMa B Ware 
Teopema 1. J[na eduncmeennocmu pewenun ypaenenun (1) npu ycaosuu 


(2) @ xaacce WS neo6xodumo u Oocmamouno, umobot 


RB gGOOF (PD Gy (3) 


* TIo Teopeme BaoxeHna C, JI. Co6oena (*) PyHKUHH H3 wo HMetOT TIpeAeJIbHbIe 3Ha- 
yeHua B cmbicue Ly Ha rpaHule 
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Tloxa3atTeambcTBo. HeoOxoxqumocTb OveBUAHa, Tak Kak MPH hp = "(dae 
tbyHKUMA og yoBseTBopseT (1) u (2) c F(x, cc 2) 0s | 

Tloxaxem jlocratouHocts. Ilycth uwé wS) — pemenue ypapHeHua (1) c | 
f =0, yaosmetBopstonjee (2). Tora u pasmaraeTca B pay, 10 byHKUMAM CHC- 


e De 
TeMbI SB, CXOJAULMUCA B wD: 


co 
u =ae+ >) Ap Sp. 
k=1 


IloxaxkeM, ¥TO BCe KOSppuUMeHTH! HyIH. JleticTBUTeJIbHO, 


ay = (u, e) =0, 


‘ Ou Oo, du do, Ou a 
on = te) Wrage ae ay ay aaa 
Q 
1 Oo, 4 Oru 
=—(udado=——\u saa = eile apd QQ. (4) 
2 Q 


C mpyrok cTopounl, 


du do, Ou Oc, Ou Oop 
cach (tte aa ee 
WOaanOx Oy oy Oz 02 
Q 
07 u 


= —\,4ua2=—2\ oda. (5) | 
2 Q 


M3 (4) u (5) nonysaem 


WH, YUHTHIBaA (3), 


CieOBaTesIbHO, Ag = 0, HW TeOpeMa JOKa3auHa. 


PaccmoTpuM Bonpoc o cymlecTBOBaHHN peuleHus. Ilycth f(x, y, 2)€ WO. 


O603HauHM 
Zz 


F(x, y, 2) =\(2—t)F (x, y, f) dt. 


Torga Fé wo? HW pagularaeTca B pA NO *PyHKUHAM &, CXOAAMMUCA B w?: 


F=F,+ >) Feor 
k=1 
Teopema 2. Ecau pad 
ee (6) 
a (2 — 4/A;)2 


cxodumca, mo ypaenexue (1) umeem pewenue e WS, yooeremeopsuoujee (2). 


Woxa3satTenpbcerTsBo. M3 ycnoBua Teopempl cmemyeT, YTO pay 


co 
1 Fr 
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CxOQMTCA K HeKoTOpO d@yakuun we WS. TloKaxem, ato u ectb pemenHve 
Hale s3ayaun. Ilycte 9 (x, y, 2) —raamKkan (PYHKWMA, OOpalalomlasca B HYJIb 
Ha TpaHuile BMeCcTe CO CBOHMH NepBbIMH NpOu3BORHbIMH. TloKaxem, uTO 


| ugedQ =| ie dQ, 
Q Q 
Ox? 


on > dna, \»oedo=\ > aeortipd O =| > aO%9dQ= 
Py ‘ 


Q k=1° Q k=1 
0s," Z ee 
=| Yas (2 a —+ edQ—\ Str, wee 5 9dQ=\ D Fee ze dQ.(7) 
Q k=1 Q k=1 Q k=1 


Ilepeligqem kK npemery mpH n—>oo: 


| sstedQ—\ uneda, 
Q Q 


TaK Kak 

[\ssn9¢2—lunedQ| <|s.—alnloele <Cls.—a) loli. 0. 
ro) 2 e 
IlocneqHee He€paBeHCTBO HallWCaHO Ha OCHOBAHHY TEOPeMbI BJIOXKCHUA 


C. JI. Co6onepa (*). 
AunasoruyHo 


n 
\ DY) Face 2d. 7 ee F,) aal< 


Q k=1 


<Cl| 3 Fre —F + Poll el| 0. 
k=1 
V3 (7) nomysaem 


| unedQ=| FF) 40=\ Feda=\| foaQ, 
Q Q a 


Q 


/aTO H TpeOoBanocb WoKa3aTb. UTO wu yOBNeTBOpAeT PpaHHYHOMY YCJIOBMtIO 
ls cleqyeT H3 TOrO, 4TO W eCTb Hpeyed B wo? (byHKUMH, UCuesaIOWIMX Ha 
| ‘Ppanuue. 

Kak noKkasaHo B (5), clemaHHble B Hayae MpeAMOO*KeHHA OTHOCHTEJIbHO 
cllektpa onepatopa L BpinoHeHbI B cayyae, Korga {2 — sNMNCOHA MM WH- 
| AMHp C O6pa3sylOWMMH, MapaJe/bHBIMM OCH, H MPOHSBOJIbHBIM OCHOBaHHeM 
|B ulOCKOCTH x, Y, H, 3HauHT, Teopempl | u D) BepHbl B STHX JBYX CJlyuaAx. 
Ecum Q —napasnesenuney, coOcTBeHHbIe 3HaveHHA U coOcTBeHHbIe PYHKILMH 
| HaxOnaTea B ABHOM BHJe, a MMeCHHO (°) 


2 Vy 3. las gh Randle shee itd 
Skim — in ea PTS a ce oe (8) 
°Y we( St peta) 
m?/c? 
1 ee Oar (9) 


R2/a? + 12/b2 + m?/c2 > 


‘rue a, 0, c,—U3MepeHuaA napammenenunega. Cucrema dyHkuni (8) opTo- 


HOpMasbHa B WS. 
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IIpumMeusa Teopemy 1, nosyyaem: es 
1 
CaenctTsue 1. Jina equncrBeHHocTu B Kslacce Wy” pelleHuA ypaBHeHHA 
(1) npu ycnosun (2), rye Q—napannenenunen c pe6pamu a, 0, c, HeoOxo- 
JMMO MU fOCTaTOUHO, TOOL! ypaBHeHHe 
2 k2 [2 
tae 
c a b? 
He HMe@JIO peWWeHHH B WebIX UHCaX. 
B 9ToM cayyae coOcTBeHHbIe (yHKIMH OpTOrOHaJIbHbI TakxKe B Lo, H, 
eCJIM HOPMUpyeM MX B STOM MpocTpaHcTBe, Nosyyaem cbyHkuuu (*) 


¥ IPS. V2 Ro eka eas So LMI 10) | 
Chie = erage Nell) eae 5 ¥sin—— 2. (10) | 


Smecb Moxem (cbyHKunto f (x, y, 2) pagiaraTb B pa B L,, M aHavIOrMuHbIMH 
paccyxKeHHAMHM NoJyyaem: 
CaenctBue 2. Ilycth 2 —napamenenunen, fEL, u 


cs 
> fete SRrim 


kilm 


ee pi Dypbe B L, no dynkuuam (10). Ecam pay 


Seay hh (11) 


CXOJMTCA, TO ypaBHeHue (1) HMeeT pelleHue B wo, YOBJIETBOpAIOLee YCJIO- 
BuO (2). i 

B yacTuocrn, nomyyaeM, YTO 3amaua OyfeT paspemMma, ecm f(x, y, 2) : 
p+2 pa3 HenlpeppiBHo Audpepenunpyemaa (yHKUMA HM eC CyLecTByeT | 
KOHCTaHTa A Taka, UTO JIA BCeX JocTaTOUHO GoswmUux k, l, m | 


rye N = max(k, l, m) u p—HeKoTopoe Lesoe 4HCuO. 
J\evicTBuTeJIbHO, B TaKOM culyuae pag (11) cxogutTca, Tak Kak 


il 
kim = 0 [qen , 


M WIeHbI pxAfla OyyT NopsAyKa o (=). 


Ilpu sayannom p>>3 ycuosue (12) BrimomHeHO upH mouTM Bcex a, Jb, € | 
(B cMbICJIe Mepbl), Tak uTO npn f€CP’+? ypapnenue (1) uMeer pemenne, | 
yHoBsleTBopAKauee (2), WIA MouTH BCexX Napasvienenuneyos. Hakone, 3ame- } 
THM, YTO MOMOOHBIMM paccy2%KCHHAMM MOXKHO paCCMaTPHBaTb MU Apyrve ysprpa- | 
ruviepOouIMuecKHe ypaBHeHUA B COOTBETCTBYIOWMIMX OGACTAX. 


Mockosckul rocyyapcTBeHHBI yHuBepcuTeT Ilocrynuso 
um. M. B. Jlomonocopa 3 IV 1959 


UWMTHMPOBAHHAA JIMTEPATYPA 


1D.G. Bourgin,R. Duffin, Bull. Am. Math. Soc., 45, 851 (1939). ? F.John, 
Am. J. Math., 63, 141 (1941). ® H.W. Bax aun a, Coo6u. AH IpysCCP, 21, 131 (1958). 
4C. JI. Co60eB, Hexoroppie npumenenua Py HKUHOHAbHOrO aHaH3a B MaTeMaTHUeCKOli 
usuke, JI., 1950. °° P. Meuues, JAH, 126, Ne 2 (1959). 
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Aorusagn Akagemuu nayr CCCP 
1959. Tom 127, Ni 3 


MATEMATHKA 
B. K. J3AbIK 


OBPATHbIE TEOPEMbI NIPHBJIMDKEHUA ®YHKILMK 
B OBJIACTAX C YF JOBbIMH OCOBEHHOCTAMH * 


(Tpedemaeneno axademuxom M. A. Jlaepenmeesoim 10 IV 1959) 


1°, B 1911—1912 rr. B usaBecTHEIx padorax JI. J[xexcona (3, 7) u 
C. H. Bepnuiretina (°) Opiyio ycTaHoBmeHoO, 4TO AIA Toro, 4TOObI MepHosuue- 
cKaxd Cc NepHogom 2x dyuKuusa f(t) uMena r-lo MpousBogzHyio f) (t), npHHagz- 
Jlexattyio Klaccy Lipa (0<a< 1), Heo6xomumMo uM fOCTaTOUHO, 4TOOHI pH 
KaxkIOM n= 1, 2,... BewMUHHAa HanJlyywero npHOmMxKeHuaA cbyHKuun f(t) 
IIpH MOMOULM TpHrOHOMeTpHYyecKHxX ToOmMHOMOB 7", (t) NopayqKa <n yoBuerBo- 
pxAvla yCJIOBUIO 


En (f) max |f()—Ta(t)| <A 


rue T, (¢)— nowMHOM Hawsyumwero npHOmmxeHnaA B MeTpHKe C dynKunn | 
MIpH 3afaHHoM n wu A, —MOcTOAHHaA, He 3aBHCAlaA OT Nn. 

B 9THxX 2%Ke pa6oTax Ob paccMOTpeH CJIyYal MpHOMKeHUA HeTepHoynye- 
CKUX (yHKWH f(x), 3aqaHHbIX Ha HeEKOTOpOM cermeute (a, b], mp MOMOUIH OObIK- 
| HOBEHHBIX MHOFOWIeHOB P,,(x), OJHAKO NOJYUYeHHbIe pesyJIbTaTb! He Obl OKOH- 
| daTeIbHbIMH, TaK Kak HaliJleHHble JOCTATOUHbIe YCOBUA MpHHaexKHOCTH (pyHK- 
| uuu f knaccy Lipa (0<a<1) He coBmayaiu c nowyYeHHbIMH HEOOXOAMMbIMH 
_ YCJIOBHAMH. 

| IlepBpii cyilecTBeHHbIli CIB B 3TOM BOTpoce MocIe yNOMAHYTHIX padoT 
| I. Ipxexcona u C. H. Bepuurrefina 6p momyuen TombKo B 1946 r. C. M. Hu- 
| KOJIbCKMM, KOTOPbIit MOKa3aJ1, YTO AIA PYHKUMH, yAOBJIETBOPAIOWIUX YCJIOBMIO 
Lip 1, Teopema JI. JIxkekcoHa B HemepHoquuecKOM Culyyae WonycKaer ycueHue 
Me),. CTP... 307). 

B jajmbueimem pesyaptar C. M. Huxkoupckoro 6p o600meH HM ycuueH 
A. ®. Tumanom (5). Eme mo3xe pesyaptatst A. ©. Tumana ObliM ycuueHbi 
aBTopom (8,°). 
| B orHouleHuv OOpaTHbIX TEOPeM OCHOBHbIe peyJIbTaThl LIA PYHKUMM KaccoB 

Lip « (0 <a#<1), 3amanHHbix Ha HekoTOpoM cermeute la, 6], Opwiu B 1956 r. 
mosyueHb! apTopom (1°). B sto Ke paOoTe OblIM YCTaHOBJICHbI WIA MpOH3BOT- 
HbIX OT OObIKHOBCHHbIX MHOFOWIeHOB HepaBeHCTBa, Hrpaloulve B HeMepHo_uye- 
CKOM cJlyyae Ty %Ke pOb, Kakylo urpaeT HepaBenctso C. H. Bepnumretna qa 
- MIPOH3BOAHbIX OT TPHTOHOMeTpHyecKHX NoMHOMOB. [locue Toro ObIIH MOJyYeHbI 
OOpaTHble TeopemMbl AIA PyHKUMH, yAoBNeTBopslomMx ycnoBuio Jlunurnua, 
WM WIA KBasurviaqKux (PyHKWu. ITU pesyJIbTaTbl COBMeCTHO C pe3yJIbTaTaMH 
(°,8) JjaJIM BO3MO%KHOCTb MOJYYHTb MOJIHY!IO KOHCTPyKTMBHylO XapakTepHcTHuky 
dbyHkunit Knaccos Lip « (0< a <1) u KBa3uraaqKux dyHKuui (*°,*). 


* OcnoBHas B 9TOM 3aMeTKe Teopema 5 CJ1yKUT pewieHveM OHO MpoOseMbI, MocTap- 
meHHoti ua III BcecorosHom maTematuyeckom cbe3ze C. M. HukosbcKum. 

Pesysbratel STO paGotsl OblIM B deBpaste 1958 r. ZoO*KeHbI aBTOpOM BO JIbBOBCKOM yHu- 
Bepcutere Ha OObeAMHEHHOM cCeMHHape CeKUMH TeOpHH @yHKUHH vu AuddepenMabHbIXx 
ypaByenni. 
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OTMeTHM JIT NOWHOTEI, TO OTIebHbIE pesybTaTbI paOoTb! aBTopa (2°) 1 
o6o6menn I. K. JIe6eqem (1,12) w A. ®. Tumanom (7°). | 

2°, B nacrosueli 3ameTKe paccMaTpuBaeTCaA OOpaTHad 3ayaya NpHOMKeHHA 7} 
KOMIWI€KCHBIX YHKUHH B OONaCTAX C YIVJIOBbIMH OCOOeHHOCTSAMH. 

[lycrb Wt— orpanuyeHHoe 3aMKHYTOe MHOXKeCTBO C OAHOCBA3HBIM JONOJI- 
Henwem G, rpanulta C, KOTOporo COCTOHT M3 KOHEYHOrO YHCa WROpPAaHOBbIX | 
qyr, uM nyctb 9(z)=9(z; M)—hyuKuna, ocywjecTBisioulad KONpOpMHOe 
oToOpaxkeHve BuellHocTH Wt Ha BHEeLWHOCTh e€HHHUHOrO Kpyra C WeHTPOM 


. v4 
B HavaJle TaK, UTO jie CYyULeCTByYe€T WH PaBeH HeKOTOPOMY MOJIOZKUTECJIb- 


z—>00 
HOMY KOHeYHOMY 4vCJy; TycTb, HakoHel, © (wW)—(yHKWuaA, OOpaTHad K 


$ (2). | | 
O6osHauum uepes Cr (R>1)* sMHHIO ypoBHAa ip(z)|=R, a yepes 


er (2) =pr(z; MN) u pr(z)=pr(z; Mt) maa weex zEC, u zE€CeR BemMUMHE!: 


er(z)=min|2’—z|, pr (z) = min{z’—2|. (1) 
Z’ECR 2’EC1 


YcOBUMCA TOBOPHTb, YTO MHOxecTBO Mt oOmamaeT cBolicTBom (A"*), ecu 
cyliecTByeT uncsio R= R(M) > 1 Takoe, aro: 
1) Kaxk aA u3 wMHHH ypoBHA Cr (L<R<kR) MoxerT OpiTh pa3s0uTa Ha © 


KoHeyHoe unc0 N = N (MM) ayr Cy. Chae Ck Ha KaxKJOM W3 KOTOpbIX 


WwMHa S(Z,, 2.) YACTHYHOH AYrH MexKY MPOW3BOJIbHBIMH JBYMA TOYKAMH 2, U 
Z, HE IIPeBblllaeT paCCTOAHHA MexKy 2THMH TOUKAMH, YMHOXKeHHOrO Ha HeKO- 
TOpoe NOCTOAHHOe yHCIO A, = Ay (Mt); 


2) npu Beex zE€C, u ZECr upu 1 <R<R,<R BymonnsoTCA COOTBET- 
CTBEHHO HepaBeHCTBAa: 

a) |¢ [Re (2)]—2| < Aspr (2); 

6) |2—¢ |e @)||< Aspe); 

8) As’ on, 2)<|¢ [Rie (@)1—2|< Aspa(@), z= 9 || sre Aa = 
= As; (Mt) u Az’ = A,’ (M) — nocrosnunle; 

3) Ha BCAKOH pyre Zaze rpaHuibl Cy, aHHoro MHOKecTBa HalifeTcA no 


oe alt = 
kpaWHeH Mepe OfHa TOUKa 2 Takada, 4YTO pH Bcex z@24z2,41<R<R Oy- 
eT UM€Tb MeCTO HepaBeHCTBO 


PR (2) < Aa pr (2°); 


4) ecJM Z)—TpousBombHaa TouKa KpuBOH C,, TO up Kaxfom L>1 


(L =const) wpcex 1<R<R Bo Bcex TOuKaX 2, MpMHaexkauux TO xe 4a- 
c™ C, (i=1, 2,..., N), 4To H ToOUKa Z, WM HaxOAUIMxXCA B Kpyre pamuy- 
ca Lopg(Zo) C WeHTPOM B TOUKe Z), OyeM HMeTb 


As eR (2) < Pr (2) < As’ pR (2); 


rae Ay, As, As’ —MocTOAHHbIe, H3 KOTOPbIX Ay 3aBHCHT TOJbKO OT Bua 
KpuBoh C,, a A; uw A,’ Take oT uucna L. 
CcbopMy IMpoBaHHble ycCJIOBHA OOecneuMBalOT ONpeeeHHy!O PaBHOMePHOCTb 
B TlOBeeCHHH JIMHHH ypOBHA B JOCTaTOUHO MaJIOH OKpecTHOCTH JUOCOH TOUKH 
z€C,. B yacrHocTH, HepaBeHCTBa a) HM 6) NOKa3bIBalOT, 4TO BeJIMYHHA Pp (2) 


~ 


W or(Z) ABJAIOTCA BeMUHHAMM TOTO %e MopsyKa, uTO uw BemMuMHAa |z— zi, 


* TIpy R= 1 nosyuaem rpanuuy Cy, muowectBa M. 
506 


PCI TOJIbKO HpH KOH@OPMHOM OTOOpaxkKeHHH wW=(z) OOpasbl TOueK zEC, 
HW z€Cp HaxOMMTCA Ha OJHOM M TOM %e payuyce Tak, TO z= [Ro (2)], 


~~ 


a fial 
=o lz? @)|- Yculopue 4) NoKa3blBaeT, YTO ec 2€C,, TO B OKpeCTHO- 


TH 9TOH TOUKM payMyca Lop (Z)) BeMMYMHA pr (Z) MOET H3MeEHATECA (HaTIpH- 
Mep, YMCHbIUAaTbCA) TOJIbKO B KOHeE4HOe HCO pas. 

3°. IIpupefem 6e3 NoKasaTeIbCTBa PAL MOJYYeCHHBIX HAMM TeopeM. 

Teopema 1. Bcsxoe mnoocecmeo K, epanuyeti Komopoeo cayotum samK- 
YyMaA HCOPOAHOGA KPUGAH, COCMOAWAA UZ KOHELHOZO HUCNA 2NAOKUX KPU6bIX, 
KQ9OaA U3 KOMOpPoLX UMEeeEM HEeNnpepvleHyto KPUCUsHY uU KOMOpoe 6 mMoUKAX 
cmelka OO pasyiom yerol am, OS a;< 2, Aeanemca mHooecmeom muna (A*). 

Teopema 2. Ecau epanuya samkrymoit oepaxuuennoti o6nacmu K c 
OHOCEASHOIM OONOAHEHUCM COCMOUM U3 KOHELHOeO 4UCNA 2NAOKUX KPUGLIX, 
ancOaA us KOMOpPeIX UMeeM HenpepvieHylo KpueusHy u KOMOpele 6 moUKAX 
CMbIKA Z; OOpasyrom yerol an, O<a;,<2, mo 60 @ecex mouKax z, KOmopole 
lnpuHKadnescam epanuye OanHoed mHoxcecmea K, npu ecex R>1 umeem 


1—a; 


2—-a; 


er (2) = pr(z; K) = 4(z; R)(R—1) {{|z—2a | 4 (R—1)P "143, 


20e z;— Onuocaliuan K mouKe Z mouKa cmoiKa, a eBeauuuHa »(z; R) paexo- 
hMepHO no ecem z UR yOoeremeopnem ycaoeuto 0< Ag<y(z; R)< Az, 20e 
A,, Az— nocmosnnole. 

Teopema 3. J]ycmbo mxootecmeo Wt ec epanuyeti Cy, obnadaem ceéoti- 
cmeom (A*). Tozda, ecau Onn ecex zEC, Kakoll-Hubydo mHozounen P,(2Z) cme- 
e€HU He Bolle nN YOoenemMeopAem Hepasencmey 


| Pr 2)ISIe_ 1 


n 


420€ S — NpouséeoroHoe GhuKcupoeannoe OeticmeumeAbnHo uucao >>0, mo OnA @ceXx 
izEC, npu Kaxcdom HamypanobHom k>1 e20 npouseodxaa k-2eo nopadKa 
P\*) (z) yOoeremeopsem Hepagencmey 


] (PUG) |< Apo. (el 
1+ 


ae 
n 


20e Ag — nocmosHHaAn, saeucsiuaa om mHoocecmea IM u om nopsxdKa k npo- 
\use00nott Pz), HO He om mHoeounena P,(zZ) u eeo cmeneHu. 

— Teopema 4. ITycme It— cepanusennoe samKnymoe mNodcecmeo C OOHO- 
(C6ASHbIM OONOAHeHUemM, epaHuua Cy KOMOpoeo Cocmoum U3 KOHe4HO2O 4UuCcAA 
| #OpOaHosux Oye, u nycmb Oaa M umeem mecmo nepeoe uz ycaoeutl, onpede- 
\AMOLUUX mMHOoCecmea muna (A*). 

- Toeda ecau na C, 3a0ana nonoscumenbHaa Henpepolenan dynKyun A(z), 
4mo OAA npous6oOHolx ecaKozo mHOzo4UNeHa P,(Z) cmeneHu He eoluue nN, yOoese- 
|mébop.si0Wyeco Ons ecex 2EC, ycaoeuto 


[Pa (z)| <A (2), 


| P® (2)|< Ao 5 
1 


2de A, = A, (k) — nocmoaxnaa > 0 u k—npouséonreHoe guKcupoeaHnoe Ha- 
MYPANbHOe HUCAO. 
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Teopema 5. Iycmo na mxoocecmee M muna (A*) sadaxa neKomopas } 
mynkyusn f(r). Toeda, ecau npu ecakKom HamypanbHom Nn HatidemcA MHOZO- | 
unen P,(Z) cmenenu He Bolle m maKou, umo Npu «ecex ZEC, 6olnonAHAeMcs | 
HepaseHcmeo 


| f (2) — Pn (2) < Ato UP set (2a; 


2de r—yence >0, O<a<1 u A\yy—nocmosnnan, OOnA uU ma Me OAR} 
n=1,2,..., mo @ynxyun f(z) aeanemca anaaumuuecKoll 60 ecex eHYympeH- } 
Hux moukax I, nenpepolenoit Ha Mt, u eo ecex mouxax zEMt ona umeem r-to 
npouseodnyio f(z), npunadseccauyio Ha Wt Kxaaccy Lipa. 

OrmeTuM B 3aKJIIOUeHHe, UTO TeopeMa 3 cyxKUT OGOOMLeEHHeM OHO TeOo- } 
pempl apropa u3 (1°), Teopema 4— o6oOujeHHeM H YCHJIeHHeM OHO Teope- } 
mpl C. H. Bepnuteliua ((14), cr. 497). . 


Jlyukuli rocyapcTBeHHblli leqarormyecKuii MHCTHTYT Iloctymno- 
um. Jlech YKpaHuHKu 30 III 195% 
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Jloxaaygp Akangemuu nayx CCCP 
1959. Tom 127, N 3 


MATEMATHKA 
C. B. HOPJAHCKHM 


O PEWIEHHH 3AQA4UKH KOWNM WIA KHHETHYUECKOLO 
YPABHEHHA IJIEKTPOHHOM MJIASMbI 


(IIpedcmaeaero axademuxom M. A. Jlaspenmbeseim 10 IV 1959) 


KuHeTHuecKkoe ypaBHeHHe IA 9JIeKPOHHOH Ma3MbI Oe3 CTOMKHOBeHUK (Mar- 
“HUTHOe Nose NpewnomaraeTca paBHbIM HyvO) AIA OLHOMepHOrO cny4aA MO- 
“Ker ObITb 3anMcaHo B Buse (*) 


on Ore. me on 
oe aa beg 0, (1) 


rye E onpegensetca u3 ypapHenusa Ilyaccona 


aE 
Ox 


=— Are} \ nt x, t) dv —N,)}. (2) 


Siecb @€, m— ocTOAHHbIe (3apA HM Macca aueKTpoHa); Ny— MsOTHOCTb T0C- 
| JIOXXMTCJIbHBIX HOHOB, ipeAnouaraeMad NOCTOAHHOH. 

| Hasopem sagaueh Komwu Jaa cuctTeMb ypaBHeHHH (1)— (2) 
| coemyroulyio 3ayauy: 

Hatitu dyuKunn n(v, x, t) uw E(x, 1), yqoBnerBopsioujue cucteme (1) — 
{2), Takue, 4TO n| 729 =f (x, v) u limE =O, rye f(x, v) > 0 —xHenpeppp- 
X->—00 

Had (PyHKUUA, 3afaHHad Ha BCeH IJIOCKOCTH X, Vv. 
HenpeppipHad (yHKuna, n(x, v, t) CuuTaeTCA yOBJeTBOpAIOMeH ypaBHe- 
HuIO (1), ecuM OHA NOCTOAHHA Ha XapaKTepHcTHKaX 9TOTO ypaBHeHHA 
Ain) dv 


é 
dnenont Gani ine (3) 


E(x, t) yRospnetBopsetT ypaBHeHuto (2) B OObINHOM CMbICJIe, T. €. MMeeT He- 
MpePpbIBHYIO IIpOH3BOHY!O0 NO X. 

B paOoTe ucciieqyetcs cryual, Kora MOJHbIM 3apay, BCEX SJIEKTPOHOB HU 
MOHOB paBeH HYJO, T. e€. MpeAmoMaraeTcsA BbINOJIHCHHbIM PaBeHCTBO 


Vite v) do — N,} dx =0. (4) 


Kpome Toro, Mb mpeamomaraem, uTO cymlecTByeT MpewembHad PyHkWuA 


lim f(x, v) = N (0) | \ N (0) do = Ny 


Takada, TO pasHOCcTb 


\fl%, v) —N(v)[<K(o)e(x) (0< Nv) <K (0), (5) 


rye (x) — orpanuyuennas cbyHkuna; K (Vv) MOHOTOHHO yObIBaeT C pocTOM joj, a 
TaK uTO 


\ 2K (v) dv < &, \ 9 (x) dx <0. (6 | 


IIpu sTux npexnonomenuax 3amqaua Kou MoxeT ObiITb cBeyeHa K. pelle - ' 
HMO HeEKOTOpOrO HeJIMHeHHOrTO MHTerpaJIbHOrO ypaBHeHHA. 
O6o3HauHM peuleHHa cucTembl (3), 3aBucauMe oT cbyHKuuN E, c Hayamb- | 
HbIMH YCJIOBHAMH U | 1—9 = Up, X|t=0 = Xo, Wepes 


0 =310)(Zo0on Listes Sad oe (7) | 


Salauy HaxoxkyeHua (byHkuui (7) 6yqem cunTaTb TpHBHaNbHOH u Oyem ff 
Noypa3syMeBaTb, YTO OHH HaM H3BeCTHbI, eCM M3BecTHa dyHKuuA E (x, th | 
(HalmpuMep, HX MOXKHO HalitH mMeToyom uTepauui IluKapa). PynKuun (7) | 
WaroT NpeocOpa3s0BaHue MIOCKOCTH Xp, Ug Ha MJIOCKOCTb X, V. | 

Tlomb3yacb o6umeH TeopveH OObIKHOBeHHDIX udppepeHUMa/bHbIX YypaBHe- 
HHH (7), MOXXHO MOKa3aTb, YTO MpeobpasoBanue (7) OONIaaeT Cue RyIOUWMEe 
CBOHCTBaMM (Mpeqnouaraetca, uro E yfosmeTBopaeT ycoBuio Jlunuula 10 x 
Ha BceH ocu x): 

a) tbyHKunH (7) MOxKHO AudepeHUMpOBaTb MO Xo, Vp; 

b) ako6vaH npeoOpa3oBpanua (7) J =1; 

Cc) pasHocTb (byHKUHH (7), COOTBETCTBYIONIMX pa3sIMYHbIM PyHKUMAM Ey, w& 
Ey, HO OJMHAKOBbIM Xo, Ug, YHOBJETBOpAeT HepaBeHCTBaM 


t 
[qh(XG)10 93 t) ha anos t)| <K,(t) | max,|E,— Es | dt, 


0 
t 


| Oy. (Xp. Uo, 2) — Ua (Xo, Con 4h eee) \ max, |E,— E,|dt, 


0 


re max,f o6osHayaeT HavOoubulee 3HayeHve cbyHKuuUM f Upu duKcupoBaH- 
HOM 3HayveHHH ¢; K,(t) wu K,(¢t) orpaHwuenbl pu moOnix |F,|< M(t), 
E,|< M(t), yaosnersopaio wax ycnosuo Jlanumna 


|B (xi t) — 2B (Xa, 2) |< (il Xa —— ae) 


C OMMHakOBO (byHKuHen w(t). 
TouHO TaKHM 2Ke HepaBeHCTBaM Ip. PUKCHPOBaHHbIX xX, V yMOBJETBOPAIOT 
(yHKUMH, COpatuple (7): 


X%q =Xo(x%, VU, ft), Vy = Uo{x,. U, Ft), (7’) 


COOTBeETCTBYIOWIMe TAKHM Ke WByM dyHKuuam FE, u Ez. 

ii3 ypaBuenus (1) cuegyeT, TO n =f (Xo, Uy). MuTerpupya ypaBHenue (2) 
M TlepexoJa B MOJlyyeHHOM KpaTHOM MHTerpaJle K HOBbIM TI€PeMeHHBIM Xo, Uo 
corlacHo (@opMywiam (7), Nouyuum (MoKa opmaJbHO) 


E = — Ane \ \ [f (Xo. Uo) — N (v)] du dx’ = 


= — 4ne \\ [fF (Xor Up)— N (0 (Xo. Voy #))]).do,dx.= A(E), (8) 
QE (x, f) 
rye Q(x, t)— o6pas nouynsockocTu x’ < x pv Mpeo6paszoBanun (7’). Buipa- 
2KeHHe (8) MOXKHO pacCMaTpHBaTb Kak HeJMHeliHOe MHTerpasbHoe ypaBHeHue 
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iia OnpefeneHua dyHKuun E, Ecau pemenve ypapnenus (8) Hafiqeno, To 
pelieHHe saaum Kom cBoquTca K MHTerpupoBaHuio cucTembl (3) LIA ompe- 
HeseHua dyukuun (7’). Jlanbueliuime paccyxJeHuA OCHOBbIBaIOTCA Ha Culesy10- 


| Jlemma. Onepamop A(E) onpedeaen na oepanuuennolx npu so60m KONe4- 
Hom t dynkyunx E(x, t), yooeremeopsouyux ycaceuro Jlunwuya na eceti ocu 
UMCIOLUUX Henpepolenyio npouseodnyio OE /Ox u oOpatuarwwuxca 6 HYAb 
Wp xX —> + OC. 

| fokKa3aTeJIbcTBO JIEMMbI CBOAMTCA K OKa3aTeJIbCTBY CyINeCTROBaHUA Wpesea 


x 


A(E)= lim Aa(E)= lim ‘\ cit Gps 04) — N (v)1 do dx'| 


—0O 


© TOMOUIbIO cBolicTB a), b), c) mpeoOpasoBanult (7) —(7’) u mpeqnonoxenuit 
(4), (5) o cdyxHkunn f. 

TlonyrHo jokasbipaetcs, To copmysa nus A(E) Moxer GITb npeobpaso- 
eBaHa K BU]Ly 


- * 
A(E)=—4xe | \ | LF (%%) (ee) doedxo+ \\ Fo 20) dodo} 
ea 65) OFS Cay 


(9) 
Siecb We (x, t)— menouKa oOsacTeH, JexKallMX MexKLy UpAMOli xX) = X — vot 
mM oOpa30oM JMHMM x’ = x Mpu npeoOpasoganun (7’). Ecau BBecTH Ha NpsAmMot 
ing =X —Up)t HanpaBjeHve TaKHM OOpa30M, UTO MOsyMOCKOCTb, COsepkKailaa 
bX) = — 0, TIpH oOxofle HaxomuTca cepa, TO f OsHauaeT, 4TO y f Hao 
HOpatp 3Hak MVOC, eCJIM 3afaHHad OOACTh M3 WeNOuKM Jlex%KMT CpaBa OT 
HOTOH IIpAMOH, H 3HaK MHHYC B IIPOTHBHOM Curyyae. 
@Mopmyyia (9) u yrBepxyeHua a), b) uw c) NO3BOMAIOT MOKa3aTb cyeLyto- 
jujve mpocTple cBolicTBa onepatopa A (E): 
| 1°. Oneparop 6 = A(E) nepepogut cdbyuKunio ECW (uepes W o6osnaue- 
HO MHOXKeCTBO (PyHKILHH, YOBJIETBOPAIOLAUX YCJIOBHAM JIEMMbl) B (yHKILHIo 
Wé Takyto, uro limé = 0. 


| 


|; eae Tpoussomnpie 0&6 /ot, 0€/Ox yaa mo6ok dyuKuuH E€W cyurectsy- 
}OT H YAOBJeTBOpAIOT HepaBeHCTBaM 


t 
Ea <C,(t)\ max, |E|dt+ C2 (0), 
0 (10) 


t 
32 <C, (t) | max, |E|dt+C,(¢), 


Bie C,(t) >0 u C,(¢) > 0 ne sapucat or E. 
| 3°. VMrepauuu oneparopa é = A(E£) paBHomMepHo orpaHuueHbt AA s000lk 
idyHkunu ECW (tT. e. Bee BeMUHHE! 6, = A(Sn-1), 6, = E orpannuenb 
| MOCTOAHHOM, He saBucaiieH oT n). JjoKa3aTebCTBO OCHOBbIBaeTCH Ha Hepa- 
| BeucrBax (10) u Tom cbaxte, 4TO 8p =o = Bo |t=o- 
Tlomb3yxacb 23THMH CBOMCTBaMH OnepaTopa A(E), HeTpyHO JoKasaTb, 4TO 
|uTepaunu 6, CXOAATCA K OMNpefeeHHOMy Upefemy ua smoOok yHKuu 
E€W wu aro He cyllecTByeT JByX TaKUX pa3/IMUHbIX Mpesesos. JloKasaTeJib- 
CTBO OCHOBbIBaeTCA Ha HepaBeHCTBe 

t 


Many Go ae) \ ase ihe——Snaal dt , 
0 
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KOTOPOe MOX*KeT ObITb NOMyyeHO u3 COpMyvibI (9) pH UCHOMb30BAHHU WOKAa3aH- | 
HbIX BbIe BCMOMOraTeJbHBIX yTBepxZeHuH (M(t) — orpanuuenHad *PyHKUMA | 
Ha JuO6OM KOHeuHOM HATepBase (0, ¢)). Ecau ucnomb30BaTb 2°, b) M BepHyTb- | 
CH K TepeMeHHBIM X, V, TO erKO BUMeTb, YTO 1(X)(xX, VY, ft), Uo(xX, V, t)) —} 
HelpepbiBHad PyHKUHA. | 
Tlomyyenuple pesyJIbTaTbl MOXHO CSOpMyIMpOBaTb B Bue CeMyrouleH TeO- | 
PeMBI: 
Teopema. Pewenue sadawu Kowu Ona cucmemot ypaeHenuti (1), (2)) 
cyiujecmeyem npu sroboll Henpepoienoti dynKyuu f(x, V) =N\t2o, yOoenemeo- | 
psrowett ycaosusm (4), (5). Imo pewenue edurcmeenno 6 Kaacce dynKkyui W.} 


Matematuyeckuli uHcTHTyT uM. B. A. CreKmosa Ilocrynuao 
AkaylemuHw Hayk CCCP 1 IV 1959 


UMTHPOBAHHAS JIATEPATYPA 
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JlekuHH 0 OOBIKHOBCHHBIM ucbtbepeHUHabHbIM ypaBHeHusam, 1949. 
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Aornayn Akagemunu nayr CCCP 
1959. Tom 127, Ni 3 


MATEMATHKA 


nM. M1. KOPOBKHH 


O HAWJIY4IMEM NPMBJIMDKEHWK ®YHKILMA KJIACCA Z, 
HEKOTOPbIMH JIMHEHHbIMH ONEPATOPAMH. 


(II pedcmaeaexno axademuxom B. H. Cmuupnoesim 6 IV 1959) 


IIpeqnonoxum, 4TO pay BS, Qe (f) aOcOOTHO CXOMMTCA B TpoMexyTKe 
k=2 
<r< 1. IHonoxum 
ur (t) = + cost -+ >} Ge (r) cose , (1) 
k=2 
‘ wT 
Li (fy x)= \ (e+ 2) ue (6) dt. (2) 
soi onepatroppr L,(f, x) momoxKUTebHbI (u,; (t) > 0, (ea 


—nr<t<n), To u3BectHo (1), YTO COOTHOLIEHHe 
lim L, (f, x) = f(x) 

rT>1 

BbINOJIHACTCA PaBHOMePHO Jd BCAKOH yHKuHH f (Xx) € Con. 


_ OGo3Hauum uepes Z, Ksacc Tepwosuueckux cbyHKWMh f(x), WIA KOTOpbIX 
cnpaBeJIMBO HepaBeHCTBO 


lfx+a+f(x—t)—2f(x)|<? 


On = Sup max NL. ae aera dts) |e 


f (x) @ 22 —T@<x<T 


Uncao a, 3apucuT or dbyHKunu u,(t). PaccMoTpHM Bce BO3MOxKHbIe (PyHKInn 
u, (t) (MOCeMoBaTeMbHOCTH {9x (r)}) H MoOWIO%KUM 


b= inde. 


Yncnom b, xapakTepusyeTcA Hanay WMH NOpaAqOK npwOswxKeHuA (byHKILMH 
Kuacca Z, onepaTopamu (2). 
heopena 1. Cnpaéedauégo pasercméo 


cael 
LO ee eerie 


r—>1 
Jloka3saTeabcTBo. PyHKuna o(x) = |—cosx€Z, u 


Tv 


L,(@ 0) =—\-(i=cos#) ur(t)dt = 1 =r. 
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CrenopaTeJbHO, 
a, >|L-(% 0)~¢(0)|=1—r, b>1—r, 
b, 
Bt eae as (Oi 


Tina MOKa3aTeJIbCTBa oOpaTHoro COOTHOMMeCHHA ITOJIOXKUM 


As -. 2 r® cos kt , (4) 
Arf, X= | (eto (Ode. (5) 


CA eS 


H3 cbopmyt SKxo6u (*) 


rise) a — = |] (1 — rt) (1 + 272741 cos t + rant) , 


rl 


MBI, KaK HM B CJlyyae Teopembl | u3 (°), MerkO MOKaxKeM, 4TO AIA OMepaTo- | 
pop A,(f, x) CipaBefIMBO COOTHOIeHHe 


A, (i, %)— F(R) = 1 — 7) Daf 4) ot — ae (6) | 


re [(x)—.o6ad orpanuuennad byHKWMA, UMelolwlad B TOUKe xX BTOpyIO 
o6o6ujeHHy!0 MpousBog_uyro. Tak kak 


Tw 
0) 


Ah 4) tee \ a oR ih Sa 
TO 


LANE, oT a ( +1 ()dt=4,(F, 0), 


th 


ecu TobKO f (x) &Z,. Creoparesmbuo, 
a, <A, (+: OF b <A. (F 0). 


YunTbIBaA 9TO H paBeHcTBO (6), nOyuHM 


b <=) DF], Fol =) =1—r4o0(l—n, 


os b, 
Ie ale 
rf] <i 
OTUM 3aBePIeHO LOKa3aTeJIbCTBO TeOPeMEl. 

M3 xoja NokasaTewbcTBa TeopeMbl culeAyeT, TO onepaTopyl A, (f, x} qo- 
CTaBIAIOT ACHMIITOTHYCCKH HaliJlyuuiee mpwOsMxKeHHe B Ksacce Z,. JlerKo 
MPOBepHTb, YTO JA OMepaTopos Ilyaccona P, (f, x) uMeeT MecTO paBeHCTBO 


ee ee (f, x) —f (x) | 
lim 12 
r->] ee 


z=. 41.2. 
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T. e. onepatoppi Ilyaccona annpokeumupyior Kuacc Z, mpHMepHO B TPH pasa 
MeyieHHee onepatopos A, (f, x). 

Visyuum Tellepb nopasoK mpu6mmxeHua onepatopamu A,(f, x) G6ouee 
WHpOKOTO KJacca d@yHKuUMH. C sTO Weblo O603HauNM Yepe3 Z, Kacc Mepu- 
omnuecknx (dbyHKunh f (x), Wa KOTOpbIX 
| P(x +t) + f(x — t) — 2f (x) |< 2 [4]. 
_ Tlonoxum 
| a= sup max |A;,(f, x) —f(x)|. 

f(x) € Z) —nt<x<n 


Teopema 2. Cnpaeednuso paeercmeo 


e ' a 2 
lids 


ee A wae ee 1s ; 
Jloka3aTembcTBo. Tak Kak 


ANF) — 7 (yD Thc red ALLO grt 
im f(x)EZ,, To a2 


A(t, )—FOl<s \ [thor @at. 


SHak PaBeHCTBa 3JeCb HMeeT MECTO JIN NepHofsuyeckol PyHKuH §(x), KOTO- 
pad Ha OCHOBHOM mMepHoye copnayaer c cyHKunen |x| 
8x) EZ,, TO 


. Tak Kak (yHKUna 


4 — p(2k-+1)" 


aah direct ice id seteokan 
a == \Itle()dt=5—2 > Goa F 


Qe+1)? ° (8) 

k=0 k=0 
OctaeTca 3aMeTHTb, 4TO cynKunA | — r@x+1)/(2x + 1)? 
| MHOxKecTBe x > 0, HM MosToMy 


° 


yObIBaeT Ha 


4 ° 4 — r(2*+0)° 
a, = =\ ear +5 9,(1 —r), 
0 


0<6, <1, (9) 
Tlonoxkus Y= 2x+14 npounrerpupopas oO uacTAM, HalieM 
4 
Algae 
P. 4 — 
a, = =\ = dy FO —7) = eee 
1 


“| rdy + 01) = 
1 
4 

4 lilo 


—y* In — 
4 \e dy 4-0 (bsh= 


0 


‘In 


Te ade tee pe isra ed 


Orctoga cenyeT Teopema 2. 


MockosckHit ropoyckol meqarorHueckult HHCTHTYT Tlocrynuno 
um. B. II. TloremKuya 1 IV 1959 
UMTHPOBAHHAS JIATEPATYPA 


11.M. KoposxKun, JAH, 90, Ne 6 (1953). 


2U.M. Pexuk, Ta6qHubt HHTe: 
rpaos, CyMM, P#J0B H MpousBeseHHh, 1948, cTp. 378—379. 
MaTem, HayK, 23, B. 6 (1958). 
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Jloxaangn Akayqemunu HayR cccP 
ese aN 127, Nes Ls SoK 


MATEMATHKA 


JI. M. JIAXTAPHHK OB u B. TI. MAK HLTEB 


PEUWIEHHE OWHOFO KJIACCA HHTEPPO-TU®SEPEHIWHMAJIDHbIX 
YPABHEHHK C YACTHbIMH NPOHMSBOJHbIMH METOJOM ®YPbE 


(IIpedcmaeaeno axademuxom C. JI. Coboneeoim 8 IV 1959) 


B page pador M. HW. Pasoscxoro (*) Merox Pypbe ucnom3yeTca MIA 
pelleHHA ATerpo-luddepeHUnasIbHbIX ypaBHeHHi, K KOTOPbIM CBOJUTCA 
W3yYeHHe MeXaHHYeCKHX, 9/ICKTPOMAPHHTHbIX H TeMJIOBbIX MPOWeCCOB C yYeTOM 
BJIMAHHA TlOCJIeeHCTBHA. 

YpaBHeHua, paccmoTpeHHble B padotax M. VW. PasoscKoro, coyepxaT 
JIHMMb JIMHeMHbIM MHTerpad Cc MepeMeHHbIM BePpXHiIM MpeyesOM HHTerpHpoBaHHuA. 
Dro NoOOKeHve MO3BOHeT JIErKO pa3jleJIMTb MepeMeHHbIe HW CBeCTH HHTerpo- 
TuddepenunasbHoe ypaBHeHve C YaCTHbIMH MPOH3BOAHbIMA K ABYM YypaBHe- 
HUAM C: OObIKHOBCHHBIMH IIPOH3BOAHbIMH, OHO H3 KOTOPHIX ZuddepenuNabHoe, 
a BTOpoe HHTerpo-AudppepenuuambHoe. Tloyxoq PasopcKoro oKka3biBaeTcA He- 
TIDHMECHHMbIM, €CJIM ypaBHeHHe COMepxKUT KpaTHbIi uHTerpan. B HacTosient 
3aMeTKe JaeTca (pyro cnocoO pelwieHua HHTerpo-LuddepeHWHaNbHblx ypaB- 
HeHHH Merozom @yppe. H30x%K4M ero NPHMeHHTeJbHO K YpaBHeHHAM, colep- 
*KalluM KpaTHble HHTerpavibl. 

PaccMoTpHM ypaBHeHue 


L{u] =flx, t+ Vet, t; 2, 0) M [ul dz de (1) 
T1pH Haya JIFHbIX YCJIOBHAX 2 
u(x, 0)=9(x), u,(%, 0) = $(x) (2) 
M KpaeBbIX yCJIOBHAX 
Ag (a, t) + dou (a, 1) = 0, agu(b, t) + du’ (b, t)=0. (3) 


a a a 
Bech L [ul = A(t) Se + B(t) St +C (x) SE + D(x) +18, (t) + Arley, 
0 

Miay =a (2; 3) = + (2, ae Rar, c)u, T. @. JIMHeHHBIe Dudbdepenun- 
aJIbHbIe ONepaTopbl, WpHyem onepaTop L[u] runepOosmmyeckoro Tuna. O6nacTb 
(D) — upsMoyrombHuk AKO, OS t<t. PynKunn on \, Ae) E, (t)at 
C(t), D(x), Eo(x), o(x). b(x), F(x 2), a(z,), (2, 0), c(zy), R(x, ts z, 0) | 
HeMpepHIBHEI WIA ANXQO, OX tKh, axz<bh, 0O<o <ty @,) Up; Ge 
b, — nocTosHHbie; } — mapamertp. 

TpeqnonoxKum, sto tbyuxunn k(x, ¢; z, ¢) u f(x, t) npexcraBumpl paqamMu 


R (X%n-ti-2, 3) = >) La (t, aera yeoman (4) 
P(x, t) =D) Balt) Xn (x), (5) 
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| KOTOpble CXOZATCA PaBHOMepHO H JuddepeHMpyeMb! ABarxK ALI M0 nlepeMeHHBIM 
xu t 
TlonoxuM 


x \\e (x, ts z, «)M[u]dzds = Q(x, 2). (6) 
(D) 


Torga ypaspuenne (1) npumer Buy 


L[uj=f(x, t)+ Q(x, 4), (7) 
a PyHKUHA 
| Q (x, t)= >) on(t)Xn(x), rae a, (t) => \ Ln(t, 2, 0)M[u)dzde. (8) 
| n=) SS (D) 


PaccMOTpHM CxeMy pelIeHHA saan, Npeqnouarad, uTO BCe pAb, KOTO- 
| pbIMH MbI OyJleM NOJIb30BaTbCA, CXOMATCA aOCOMIOTHO H paBHOMepHO H ANd)- 
 csbepenuupyempr 7Baxypl. Byqem uckaTb peuleHve ypaBHennsa (7) B cbopme 


= Ye XnlxV Fait). (9) 


n=1 


Tlonctapum psafbl cbyuKuun Q(x, t), f(x, t) n u(x, ¢) B ypaBHeHue (7), 
IlpupaBHaB cylaraemble C OJMHAKOBbIMH WHJe@KCaMu Vv pastes TlepeMeHHBIe 
TIpKyeM K ypaBHeHHAM 


ONT (0) = BAL) Td) Ey) in) Leesa tt) eae (10) 
C(x) Kn (x) 4D (a) Xn (0) 4 Es (x) Xn (x) + aX (2) S 0. (11) 


Kak u3BecTHO, ypaBHeHve (11) MoxKeT ObITh MpHBeeHO K CaMOCOMPAKEH- 
HOMY BHLy 


[p (x) Xn (x)I’ — 9 (x) Xn (x) + thar (x) Xn (x) = 0. (12) 


Ilyctb Koadpuunentsr C(x), D(x) u E(x) ypaBHenua (1) TakoBbl, 4TO 

ypaBHenve (12) ectb ypaBHenue Ltrypma — JInysussa, uro B Hem p(x) > 0, 
g(x) <0, r(x) >0. CormacHo KpaeBbimM ycloBuamM (3) pelleHve ypaBHeHuA 
(12) qomKHO yOBJIETBOPATb KpaeBbIM YCJIOBHAM: 


AyXn (a) +6,Xn (a) =0, 4Xn(b) + 0:Xn (6) = 0. (13) 


IIpu 9ToM dbyHAaMenTasbHaa cucTema dyHKuMi {X,(x)} OygeT opTroHOpManb- 
HoH Ha cermenHTe [a, b] c Becom r(x). 

Paccmotpum ypaBHeuve (10). Ilyctb cooTBercrBylollee OHOpOAHOe ypaB- 
HeHHe HMeeT JIMHEHHO He3aBHCHMbIe pemleHHA Ty (t) H Tne (t). Torga pemenne 
HeOsHOposHoro ypaBHeHua (10) MoxeT ObiTb HalieHO MeTOJOM BapHallun 
MIPOH3BOJIbHOH MOCTOAHHOK B Buse 


2 t 
T a(t) = Y) CniP ni (t) +\ Hn (yt) [een (1) + Bn (a) 9, (14) 


T jae RD (Ng 
roe A (n, t)= ee ; A (7) —ompexeauten BpoucKoro 
dynkunit T,,(t) U Tno(t) a moastToMy He paBeH HyJO; Cy,, Cap — IPOsBoub- 
Hble MOCTOAHHBIe. 
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BanwuemM Hauajbuble yculioBua (2) B Buse 


[ee) 


ue, = ol) = YW wwXale), dele ) = 9(x)—= Dy Xa(x). (15) 


n=1 i—t 
b b 
Smecb, OYEBHAHO, Yn = \r (x) p(x) Xn (%) GX. On = \r (x) p (x) Xn(*) dx. 


B cuny papeucts (9), (15) umeem 7, (0) = Yn, TO) = 5,. Tlostomy 43 
papenctsa (14) 41s NpOnSBOMbHbIX MOCTOAHHBIX MOJlyyaeM CHCTeMy | 


CinTai (OY - Gran (OY = Yor) Gea! ws (O) Cre Rt ae 


KOTOPaA OAHOSHAYHO pa3spelIMMa OTHOCHTeJIbHO Cp, UH Cys, TAK KaK ee OMpe- 
JIQMUTeb CCT ONpesemuTemb BpoucKoro, CocTaBJIeHHbI H3 JIMHeEMHO He3aBH- | 
CHMBIX peleHHH OHOpoAHOrOo§ AudipepeHivanbHoro =ypaBHeHusa. PyHKunA | 
Q(x, t) HevsBecTHa, a NOSTOMY HeEH3BeCTHbI PyHKWHN «&,(¢) Hu Ty (tf). | 

OnpexemmM o6mi une pana (9) on (x, t) = Xn(x)T,(t), coqepmKamui 
HenspecTHylo dyuKinio 7,,(¢). C 92To wWembio paccMoTpyM paBeHcTBO (6), 
kKoTOpoe B CHsTy paBeHcTB (4) u (8) MOxeT ObITh 3aMuCcaHO Tak: 


Y) %n (t) Xn (x) = i> Lyiltpzy og (x) | Ma] dz ds. 


n=1 (D) n=1 


Ilocme smeMeHTapHbIX MmpeoOpa3s0BaHHi c yueToM paBeHcTBa (14) oTHOCH- 
TeJIbHO (PYHKUU o, (x, ¢) NOMyUHM ypaBHenne: 


on (x, t) = fa (x, 42 Pee, t; 2, ¢)M[uldzdc, (16) 


(D) 


Me. 


rye fa(x, t) =X, (x)[ 


é=1 


: 
CoiTni (t) + \Ha(n t)Bn(n) dn], Pa(x, tz, 0)= | 


t 
= Xn(x)\ Lam, 2 0) Han, #)dn, 


Cymmupys paBencTsBo (16) mo Bcem n oT n=1 JO n= ow, OTHOCHTeEbHO 
(byHKuun u(x, ¢) NpHxoquM kK ypaBHeHUIO 


us, ) = Feet) eh \\P t; 2, 3) M[u]dzdo, (17) 
(0) 


Ber (Xx; 0)== > [aos vee we (ennee z, 3) = >i Pu ee a Tlone2xum 


n=1 ; eh ecet 
M [u (x, t)] ai ® (x, t), M[F (x, t)] Taz © (x, t), M[P (x, Le Z, 3)] 7 N (x, i; zy s). 
Tora “3 ypapHenusa (17) orHocuTembHO dyHKuuH O (x, t) MoJsIyuuM JIMHeHHOe 
MHTerpaJIbHOe ypaBHeHue BToporo poya Tuna Dpezrospma 


M(x, t) = (x, t) + Vv (x, ts z, «) D(z, «)dzdc. (18) 


(D) 


_Peulu ypapHenve (18) Hu MogcraBuB ero pelleHHe B paBeHCTBO (17): 
HaHJleM HeM3BecTHyt0 (by HKuMIO u(x, ¢t). Pemenne ypaBuenusa (18), Kak u3Becrt- 
HO, CYUKCCTBEHHBIM OOpa30M 3aBHCHT OT Tapametpa k. OrpaHuunmca culyyaem, 
Kora onpenemtetb PpezrombMa D(A) sapa N(x, ¢; z, o) He paBeH HyJIto. 
Oror esyuali GyteT uMeTb MecTO, NO KpalineH Mepe, JIA MambIX 3Ha¥eHHi 
napametpa . Ilyctb pesombpeuta snpa N (x, tz, 9) ecTb PpyHkiua R(x, t;z, 93h). 
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PeuleHhe ypaBHeHHa (18) sannmetca B BHJe 


D(x, = o(x, H+A\ R(x, b 2, 05 dole, o)deds. (19) 
(D) 
lorqa uckoMax qyHkuua u(x, ¢), cormacHo paBexctTBy (17), Halijerca Tak: 


UWA tb) kee Dye on 


+ A\\ P(x, ts z, 0) [o (Cae oe WRez, 53 21, 4; h)@ (zy, 9) de,do, | dz do. 
(D) (D) rie. 

IIposenem oGocHoBaHve MeToya @Pypbe AA cayuan, Korga D(A)=<0. 
iat YpOuleHHs faJIbHeHUIMx paccyKAeHHH OTpaHH4yHMcA paccMoTpeHHeM 
AKPaeBbIX YCJIOBHL 


Cen (20, ke, (6) 0): (21) 


IIpeqnonoxum, uTo (pyHKIHH, BxOJamMe B ypaBHeHne (1) Hu ycnoBua (2), 
j|yAOBseTBOp s10T BC€M YCJIOBHAM, KOTOpble HeOOXOHMbI, 4TOObI UMeIO MecTO 
jo6ocHoBaHne MeToqa @ypbe fa ypaBnenua L[u] =O mpu ycnopuax (2) u 
((21), usnoxeHHoe B kHHre (?). 

| CormacHo HaJiox%KeHHbIM Ha yHKunio f(x, ¢) ycoBuam pag (5) u pant, 
N MOJIYYeHHbIe H3 Hero JBYKPaTHbIM AudPepeHuMpoBaHveM, CXOAATCA aOcoMOTHO 
iu paBHoMepHo. YunTpiBad cTpykTypy dyHKuHu fa(x, ¢), MOXKeEM CKa3aTb 
Nculenyroujee: Kak mokasaHo B KkHure V. TL. Ilerposckoro (7), pax c o6mum 


h JICHOM 


2 
(x) 2) CusT ne (t) (22) 
id 
CXOAHTCA aOCOJIOTHO H PaBHOMepHO HM eFO MOXKHO BaxKAbI NOWIeHHO Wuddpe- 
| PeHUMpoBaTb UM uHTerpHpoBaTb. Tak kak dbyHKuua H,(y, ¢t) mo cBoelH CTpyK- 
|Type orpannyena, To |H,(7y, ¢t)|<H, rae H—uekotopaa nocTosunas. 
| Tlostomy cpaBeJIMBO HepaBeHCTBO 
|| t 


Xn (x) Hn (1, #) Bn (9) dn | < Hty max |Bn (1) Xn (x). 
0 
Ho spipaxenne £,(y) Xn(x) saBJAeTCH OOUMM WIeHOM pala Min yHkKunv 
f(x, 1), KoToppiit mo ycuOBHIo CxoquTCA aOcOJNOTHO M paBHOMepHo. CulejqoBa- 
TeJIbHO, 6ymeT CXOMNTHCH aOcOJIOTHO HM paBHOMepHO pay Cc OCOULMM 4YJIeHOM 
t 


| Xn (x) \Ha (1, t) Ba (0) dn, (23) 
0 
a Takxke MW pA c oOmlHM UneHOM f[,p(x, t), KaK CYMMa JByX aOcOJNOTHO H 
‘| PaBHOMepHO CXO/AMIMXCA PALOB Cc OOWMMM WIeHaMH (22) u (23). Jlerko Bu- 
yeTb, 4TO Z9TOT pA oNycKaeT JByKpaTHOe NouwleHHOoe udPepenwupoBanue 
| 110 OGeMM HepeMeHHLIM, a MOSTOMY aOCOJIOTHO UM PpaBHOMepHO CXOAMTCA pA 
¢ o6uyumM useHom M [fn (x, ¢)]. 
CxoyumocTb pala c o6mjuM uieHom P, (x, t; 2, ¢) HM ero Audpepenunpye- 
MOCTb JBaxK]bl 10 epeMeHHbIM xX HM ¢ JOKa3bIBaIOTCA AaHaJIOPM4HO. 
Takum oOpa30m, dyHKuNA u(x, ¢), HaieHHad B @opme (20), npewcraBas- 
€TCA aOCOJIOTHO HM PaBHOMePHO CXOMALIHMMCA PALOM, KOTOPHIM Luddepenuupyem 
UBaxk]bI MO MepeMeHHbIM x H f. 


max 


| 


Upkytckui rocyapcTBeHHbI yHHBepCuTeT Tloctynuao 
um. A. A. )KqaHoBa 13 IIT 1959 


WMTHPOBAHHAA JIMTEPATYPA 


1M. HW. Pasosckuit, Mss. Jinemponetposck. ropxH. uuxcr., 21, 218 (1952). 
lr. Tletposckuit, Jlekuun 06 ypaBHeHNAX C YaCTHBIMH MpOu3BOAHBIMM, 1950. 
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Jloxaxagn Axagemun nwayrk CCCP 
1959. Tom 127, Ni 3 


MATEMATHKA 


JI. H. POSOHOSP 


O JOCTATOUHbIX YCJIOBHAX ONTHMAJIBHOCTH 


(ITpedcmaeaeno axademuxom JI. C. Tlonmpseunom 8 I 1959) 


B TeopHu aBTOMaTHYeCKOrO yipaBJIEHHA BCe Oo/blee 3HaYeHHe MpHoOperaeT 
mpo6sleMa CO3aHHA CHCTeM, ONTHMaJIbHbIX C TOUKM 3peHHA TOFO HIM MHOTO 
KpHTepHaA (BPpeMeHH PeryJIMPpOBaHHA, MPOMSBOAMTebHOCTH, 3aTpaTbI 9HEPruu 
uv. u.). [puutuun mMakcumyma JI. C. Houtpsaruua, ccbopMyupoBaHHbil (1) u 
JOKa3aHHbll (*) CHavaJla Id CuLyYaA ONTHMH3AllHH MO BpeMeHH, a 3aTeM pacmipo- }) 
CTpaHeHHbI (*) Ha (yHKUMOHAaJIbI Oomee OOuero Bua, YCTaHaBJIMBaeT HeEOOXO- }) 
JMMbIe YCJIOBHA ONTHMAJIbHOCTH JIA WMpOKOrTO Klacca BapHalWMOHHbIX 3ajay, 
BO3HHKAalOlIMX B TEOPHH ONTMMaJIbHbIX CucTeM. B HacTosueH paOoTe, BO MHOrMX 
OTHOWICHHAX HCHOJb3yIOUeH Heu, BbIBUHYTbIe B (!) u pa3BUTHle B (”,°), ycTa- 
HaBJIMBalOTCA HEKOTOPble JOCTATOUHbIe YCJIOBHA ONTHMAJIbHOCTH B OQHOM BapHa- 
IMOHHOH mpo6sleMe, K KOTOPOM CBOANTCA pA 3aqay TeOpHH aBTOMaTHYeCKOrTO 
peryJIHpOBaHuA (B YaCTHOCTH, pa3JIH4HbIe BapHaHTH! 3anaun B. B. BysrakosBa 
(*,5) 0 HaKOMJICHHH BOSMYLIeHHH B HHAMMYeCKHX CHCTeMaX). 

1°. TlocTaHoBka 3afauu. PaccmMatpuBaeTca JBMKeHHE TOUKH /-Mep- 
HOrO (pa3soBoro MpocTpaHcTBa X = (x,,..., Xn), OMHCbIBAeMOe CHCTeMOH Wudpe- 
PeHIUMaJIbHbIX COOTHOILeHHH 


} 
} 
Hl! 
| 


x =f (x, u, 2), (1) 
roe f=(fi,-.-5fn), U=(u,...,U,). Ha30Bem nepemMeHHbI BeKTop u(t) = 
= (u,(t),...,u,(t)) ympapnenuem (1). 3a Kaacc fonycTuMBIx ynpaBleHui 


IIPHMe€M KJIaCC KYCOUHO-HEMPepbIBHbIX BeKTOP-CPyHKUMH w(t), M3MeHAIOULUXCA 

Ha HEKOTOPOM ()HKCHPpOBaHHOM 3aMKHYTOM MHOxKecTBe U r-mepHoro mpocTpaH- 

cTBa R(uw,...u,). Pyskunn f; (i =1,...,2) OyemM cunTaTb HenpeppiBHEIMH 

M0 COBOKYIHOCTH apryMeHTOB (xX, uU,¢) HW HMCIOULHMH HeMpepbiBHble yaCcTHbIe 

MpOw3BOAHbIe NO BTOPOro MOpAAKa BKJIOUTEIbHO 110 apryMeHTaM (x, U). 
CraBuTca culeqyioulad 3aava: npu MuKCUpobaHHOM HaYaAbHOM NoAOHCeHUU 

mouku x (To) = x° eol6pame ynpaenenue u(t)€U makum o6pasom, umobet 

n 


CYMMa S==)\exi(T) 6 3Q0QHHbIL MomeHm BpemeHu t =T npuxUuMana muHU- 


r) 
MANbGHOE (MAKCUMAAbHOE) SHQA4eHUe. 


Yupapsenve, MocTaBJisiollee MHHHMyM (MakCuMyM) (byHKWHOHamy S, Ha30- 
BeM MinN-ONTHMAJIbHbIM (MaX-ONTHMaJIbHbIM) 10 S, 


2°, IIpupamenne PyHKunOHaATa Ip H3MeHeHUU yupaBue- 


Hua. Bpegem Bextop p(t) =(p,(t),-..,Pna(t)) uw hyHKkumo H (x, p, u, t), 
CBASaHHbIe YCJIOBHAMH (1): 


H = Dipshs(x, u, 2), (2) 
1 


oe) ae 
Parser Lia agen diag son (3) 
1 
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Cucremy (1), (3) ¢ momourbio (2) 3anuuem B Buze (1): 


: H : 
neh Ope BOES TF Fg 33 Beans ft (4) 


WBextop p(t) OfHOsHauHO ONpexenseTca “3 (4), ECAH 3afaHO ynpaBuieHne u (t) 
COOTBETCTBYIOULMe TpaHHUHble yCJIOBHA. 
V3 (2), (4) cnenqyer paBeHcrso 


hinsepitie =| [Spa HG, ups, als div= 0, (5) 


bupaBesJMBoe, eCJIH BbIIOHeHO (4), nIpu IIPOMSBOJIbHBIX yIIpaBJIGEHHAX HM Ppa- 
WUHBIX YCJIOBHAX. BpiGepem HeKOTOpOe ylpapenHe u(t)€U mu paccmorpum 
ero UpHpamenue ou(t). Ilyctb x(t), p(¢)— pemienue cuctrempt (4) mpu ynpas- 
eHHH u(t) H HEKOTOPbIX rpaHHUHbIxX ycuoBNAax, a x(t) + dx(t), p(t) + dp (t) — 
elleHue cHcTeMbl (4) pH yupaBuenuu u(t) + u(t) npH Tex «xe rpaHHUHbIx 
yycnoBuax. Paccmorpum pasHoctb A==/ (x + 6x, p+- 8p, u+ du) —1 (x, p, wu), 
pusem seerga A=0. CoorzetcTByomue BbIKIaqKH, HcnomDsyromne (4), 
\MpHBOAAT K Cleqyromemy BbIpaxkeHnio ama A: 


A= Spite) + $ape()]ouo] — 
—{ [H (x, p, u + du, t) —H (x, p, u, t)] dt — 7. (6) 
To 


| 3yecb QH=%M+ NU 


gf 
4 OH (y, bu, t OH (y, u,t 
m=z) ol (y, u + ou ae (y, u | ays at, 
Tout 


OY. OY, 
(7) 
‘Saas 
PA NS P@H y+ Sibyu+ tu, t) PH (y+ %by,u+ du, 1) ]5/ 9 
i ~ I OY OY, OY 04, eae 
] 0g, S= 4 


pare Oe Oe da aaah QM JWIH COKpalleHHA BBeeH BeKTOP 


| Y =(Yuse es Yor) (%¢ = Yes Pie=Ynti, i= 1,...,N). 
| SadukcupyeM B KavecTBe TpaHHUHbIX yCJIOBHH fia (4) BeJIMUMHbI 
KE) 42, Pl = — Cr, t= 1... i, (8) 


| MOTpe6oBaB TeM CaMBIM, 4TOGBI 6x;(T,) = 65p,(T) = 0. Torga, MpHHHMas Bo 
| BHuMaHue, uTo A= 0, nonyuum u3 (6) 


n fe 
8S = Deisx: (T) = —{ [H (x, p, u-+ du, t)—H (x, p, u, tdt—7. (9) 
1 Te 


OueHHM OcTaTOUHbI unten B (9). Ilycth mpupautenue 6u(t) oTMM4HO OT 
| HyJId Hub Ha oTpesKe [t,, fg] € [7,7] (tg —t, =7). VimeeT mecto caenyto- 
iad OUeHKa JIA MpupamjeHua pewleHvA cucTeMbl (4) Np PpaHHYHbIx ycJO- 
BHAX THMa (8): 


ba te 
[3ys(t) |< MVD! eur (2)] az, ee ee Oe CTT. (10) 
toe 


re M—xonctranta, He 3apucamas oT t,, f, u du(z). Hs (10) verko cure- | 
myeT Laisa 7%: 


t5 0% 


inj <Ce\ Diu 


te 


apo 
_ 
~~ 
— 
™~ 
. 
_— 
— 
a 
— 


re C — KoHCTaHTa, TakxKe Ha 3aBucAUlad oT ty, fy, du(Z). ‘ | 
3°. Onpegeaeuua.lycrb [T,, T2] — orpe3ox, mpunaqexkamuli [T,, T]} 
(un, Obirh MOxKeT, coBNagaiouwh c noceqHuM). Yupapsenne u(t)€U MBI || 
Oy eM HasbiBaTb Min-ONTHMaJIbHBIM (MaX-ONTHMaJIbHbIM) 110 S: | 
1) B MasmoM Ha OTpeske [7j, T2], ecmH CyllecTByeT TakOe MOCTATOYHO | 
Maloe YHCNO &, UTO PyHKiMOoHan S jocruraeT Ha u(t) HaWMeHbUIero (HaH- 
6oubulero) 3HaYeHHA Cpe 3HaveHHH Ha BCeX TeX ympaBseHHAX uw (t)-+ du (ft) € a | 
‘@ \ 

JIA KOTOPbIX max yy Sup (t)|<e u du(t) = 0 Bue orpesKka [T, To]; 

#6 [T,, T2] 1 

2) Ha MasBLX y¥YacTKaX oTpes3Ka [T,,7T>.], ecM CyllecTByeT Takoe }} 
OcTaTOuHO Mawloe uucO t, YTO PyHKIMOHam S pocruraeT Ha u(t) HAaMMeHb- 1] 
uero (HauOo7buIero) 3HaveHHA CpeyqH 3HaYeHHH Ha BCexX TeX yipaBJIeEHHAX | 
u(t) + 6u(t)€@ U, qua Koroppix Su (t) = 0 BHe orpeska [t,, t.] €[T1, Tz], Mpons- | 
BOJIbHOrO, HO Takoro, uTO ty —t)<7; | 
3) BMANOMHAMAMNIHX y¥acTKax oTpeska [7j, 74], ecm Cylle-} 
CTByeT Takad Napa JocraTOuHO MasbIx UNCce s,t, YTO byHkuMOoHaS jocrTH- | 


raeT Ha wu (t) HaHMeHbIero (HavOOJbWero) 3HaveHHA cpeyqH 3HaveHHH Ha | 
Bcex Tex ympaBmenuax w(t) du(t)€U, Baa KoTopbix 6u(t) =O BHe orpes-} 
Ka [t,, f2] €[71, T2], mpousBombHoro, HO Takoro, 4TO tz — ty <t, HM, KpOMe TOTO, | 


max S) [Sule (t)|<e. 
té [t,t] 1 

49, YcnoBue MaxkcumyMa. Ilyctb u(t) € U — nexoTopoe ynpaBsenne, | 
onpeyemenHoe Ha [T,,7], a x(t), p(t) — peuteHne cucTembl (4) c rpaHHUHbl ; 
MH ycJlOBusAMH (8) Mpu ynpaBseHHu u(t). Mbt 6yqeM roBopuTb, YTO yupaBuJie- 
Hue u(t) yoBMeTBOpsAeT ycCIOBHIO MaKCHMyMa (MHHUMyMa) Ha [T),7], ecu | 
cbyHkuna G(u,t)=H (x(t), p(t),u,¢t) mocruraer a6comioTHOro MakCHuMyMa 
(MMHUMyMa) TO w= (u,,...,U,) Ha MHOxKecTBe U npn u=u(t) Hu mpou3- 
BOJIbHOM tE€[T,, T]. 

HeoOxofumoctb ycJiOBHA MaKCHMyMa (MHHMMyMa) Jia min-onTHMasbHOCTH | 
(max-ONTHMaJIbHOCTH) ympaByeHHaA u(t) JerKO OKa3bIBaeTCH Ha OCHOBaHHU 
tbopmy (9) u (11) (paccmatpuBaroTtca npupauleHua Su(t) c RocTaTouHO Ma- 
JIbIM 7) *. 

5°. Teopema 1. ITycme ynpaeaenue u(t) yOoenemeopsem YCACEUIO MAKCU- ; 
MYyMa (MuHUMYyMa) Ha ompesKe [T,,T], a [T1, T2.] —Hexomopoiti ompesox, 
npunadsencayutt [T,,T] (uau, Oolmbe moscem, coenadarwuti c nocaeOnum). 

Toeda: 


1) Ecau cywecmeyem maxaa nocmosnnan A>O, umo Hepaeerncmeo 
| 7 (x(Z), p(t), u(t) + 0, t) — H (x (2), p(t) u(t), t)| > A S| 08 | 
1 


eolnoansemcsa Onn sro6oeo tE[T,,T2] u npous6oabHoeo OocmamouHo maaozo 
U=(U4,.-.,07),U+0EU, mo ynpaereHue u(t) min-onmumaazono (max-onmu- 
MaNbHO) NOS 6 manom Ha ompesKe [T,, To]. 


* HeoOxoQumocTb yCIOBHA MakCHMyMa (MHHUMyMAa) JlerKo culenyeT TakxKe u3 NpHAuna 
mMakcumyma JI. C, Ilontparnua (8). 
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2) Ecau cywecmeyem makan nocmosrnxan B > 0, amo nepasencmeo 


|H (x (0, p(t), 4) + % 1) —H (x(t), pO, u(t), )|> BY 08 


ipinoaKsemcsa Oat atoboeo tE[T,,T 2] u npouseoaeno2o Oocmamouno MaAoeo v, 

(ft) + 0€U, mo ynpaesenue u(t) min-onmumanoxo (max-onmumaaono) no 

| @ MQN0M HA MaAwlx yuacmKax ompesKa [T,, T>}. 

| 3) Ecau eoinoanenot ycaosua nynxkma 2) Hacmostiyeti meopemol, mHooKecmeo 
KOMNAKMHO U, Kpome mozo, 


A (x (t), p (2), u (t) + 9; t) — (x (t), u(t), t) 40 


ypu aob6om v=-0, u(ty+v € U, mo ynpaerenue u(t) min-onmumaaoxo 
max-onmumanoHo) no S Ha maAolx yuacmKax ompesKa [T,, Ts]. 
Hloka3aTeIbcTBO TeopeMbi JIerKO cylemyer us (9) u (11). 

6°. JIuHetinpre cuctembl. Paccmorpum knacc 3afay, Ja KOTOpbIXx 
ctema (1) muHeliva mo x: 


Hr Pais (Oia bpe (ays. ate EY dies dy « aut _ (2) 
1 


! 


Teopema 2. Heo6xodumolm u OocmamouHolm ycaoeuem min-onmumaaro- 
: n 
Kocmu (max-onmumaroxocmu) no S = S$) 6%: (T) ynpaerenusa u(t) Oana cu- 


1 
hinemol (12) aeanemcsnA BolINOANeHUe YCAOBUA MAKCUMYMa (MUHUMYMQ). 
|| JQoKasaTeubcTBO AOCTaTOUHOCTH cueyeT U3 Toro daKTa, uTO B (9) y=0. 
llocenqHee HeTpyQHO MOKa3aTb, uMex B Buy, ATO OPH /Ox,0x,=0, 
PH / Op, Ops =, 0? / Opa OXs=9s(t) Hu, HakoHel, 6p,(t)=0 (q,s= 
H= 1,...,). HeoOxoqumoctb ycjlOBHA MaKCHMyMa (MHHHMyMa) Obluia OTMe4e- 
fa B 4°, 
_ Astop 6narogaput P. B. TamKpemug3e 3a pa 3aMeuaHuii, CeaHHblx 
[pW MOATOTOBKe HaCTOAMeH 3aMeTKH K NevaTH. 


_ WuctutyT apTtoMaTHKH M TejeMeXaHHKH Tlocrynuao 
: Akayemuu Hayk CCCP 22 XII 1958 
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MATEMATHKA} 


B. H. CYAKOB 


JIAHEWHbIE MHO)KECTBA C KBASHMHHBAPHAHTHOM MEPON 
(IT pedcmasaeno akademuxom B. H. Cmupxoeoim 7 IV 1959) 


Byfy? pacCMaTpHBaTbCA o-KOHEUHBIe Mepbl 4, SaaHHble Ha SJIeMeHTad| 
HeKOTOpOH o-areOpbl B, MOAMHOXKeCTB JMHeHHOrO MpoctpanctBa E. IIpeqno-| 
JlaraeM, 4TO OMepalluH ToMOTeTHi H CBHTOB He BbIBOAAT 3a Mpefeubl By, 
VispecTHo, YTO Mp UIMpoKkuxX NMpelnonowKeHuAx Ha %, WHBapHaHTHOCTh yf 
OTHOCHTeJIbHO CABHTOB BuIeyeT KOHeYHOMepHocTS FE. Bymer moKa3aHo, 4TCh 
pH @CTeCTBEHHBIX YCJIOBHAX Yy2Ke HHBaPHAHTHOCTb OTHOCHTeJIbHO C/BHIOB} 
cemelictsa 8° CS, HYyJIb-MHOXKECTB Mepbl uw (KBASHHHBapHaHTHOCTh 1) MO3BO-4 
JIAeT CjleaTb aHaJIOrHuHoOe Bak JIIOUeHHe. 

JloctaTouHO OrpaHHUHTbcA Cly4aeM KOHeYHBIX Mep. PaccMaTpHBaemoe JIH-| 
HeHHOe MHOKeCTBO OyfeT CHAO*KaTbCA Pa3/IM4YHbIMM TONMOJOrMAMH; Bcerga Oyzet 
_ CyleCTBOBaTb (PyHJaMeHTaJibHad CHCTeMa H3MePHMBIX OKpecTHOCTeH HYJIA.| 
Ec mpocTpaHCTBO Mp 3TOM MeTPH3yeMmo H CemapaOeJIbHO, OTCIOJa CuleyeT U3-) 
M€PUMOCTb BCeX OTKPBITHIX H 3AMKHYTHIX MHO2KECTB. t 

Pe3yJIbTaTbl HaCTOAWeH paOOTbl OTHOCATCA TvlaBHbIM OOpa30M K MepaM,h 
KOTOPbIe OMpeMeeHb! Ha o-asireOpe B, cofepxallieH AocTaTouHO GoraTHit 3anac/ 
BBIMYKJIbIX MHOKeCTB. be3 Takoro OfpaHHYeHHA CMpaBeLJIMBbI TEOPeMBI: 1 

Teopemal. Jlycmo E — necenapaberoxoe Aunetinoe mempuueckoe npo-} 
cmpaxcméeo; %— KONedHaA Mepa, onpedenenHan Ha s-anzeOpe B,, Komopant 
eKArouaem ece ciepol. To2da w He KeasuuUneapuaHmNa. 

Tloka3aTeJIbcTBO CuleqyeT U3 TOTO, YTO B MpeAMOOXKeHUH KOHEYHOCTH yp. HE) 
MOXKET CYUICCTBOBaTb HeECUCTHOTO MHOKECTBA AM3bIOHKTHbIX MHOKECTB MOJIO-/ 
XKUTEJIbHOH Mepbl. 

Teopema 2. Ilycmb E — cenapaberbHoe mempuueckoe npocmpaxcmeo;} 
. — KeasuuneapuanmuHan mepa; B, codepscum caepol. Tozeda E ecmb s-npe- 
KOMNAKM (CueMHOe OOBEOUHEHUE BNOANE O2PAHUYeHHoLX MHODICeECMe). 

Jloka3aTeJIbCTBO CuleqyeT U3 TeopembI Yuiama (') u Toro, TO THHeHAaA 060-| 
JlouKa IpeKOMMakTa eCTb o-mpeKomnakT. Kak u B Teopeme 1, RocTaTOUHO, YTOOBI} 
. Oblia ompeweseHa Ha HeKOTOpOH (byHaMeHTaIbHOH cHcTeMe oOKpecTHocTeli) 
HY JA. 

CaenetsBue. B nowHOM MeTpHuecKoM mpocrpaHcTBe He MoxKeT OBbITE) 
aaa KBaSHHHBapWanTHad Mepa, OnpeeMeHHad Ha HeKOTOPOl byHyaMentase-| 
HOH CHCTeMe OKpeCTHOCTelt HYJIA. | 

B ksacce J1OKaJIbHO BbIITYKJIbIX MPOCTpaHCTB KBa3HMHBapwaHTHOH Mepoli, 
olpeqeeHHOH Ha BCeX OTKPBITbIX MHO?KeCTBaX (MIM XOTH Obl Ha BCeX MOWy-! 
MpocTpaHcTBax), MOryT OOJlaaTb JIMUIb KOHCYHOMepHbIe mpocrpaHcTBa. STOT 
pesyJIbTaT COJepxKHTCA B CweAyrouleH Teopeme. | 

Teopema 3. Ilycmb ».— Konewnan KeasuUneapuaHmAaA mepa, 3adanHHaA 
Ha s-aneeOpe By, nodmxosecme aunetiHo2o npocmpaxcmea E, uxneapuanmuoti 
OMHOCUMeNbHO ONepayutl COguece u eomomemuti. Tlycme T — eoinyKaoe ypaeHo- 
BCLUEHHOE MHODKECMBO NOACINCUMeAbHOU Mepol. Toeda T umeem KoneuHoui Oedexm, 
m.e.T = L + T"’, ede L’ — aunetinoe mnoocecmeo Konexnoeo Oecbexma, T’ 6ol- 


nyKAoe (UHbIMU CAcBaMU, Npocmpancmeo L = E/T KoneunomepHo). 
A>0 
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B mpemnosioxeHuax TeopeMbl KaxKJOe BbINyYKIOe ypaBHOBeLIeHHOe MHOXKE- 
{BO MOJIOXKUTEIbHOH Mepbl HEOOXOAMMO Orviollaionlee, H OOpaTHO, KaxkK0e 
BMePHMOE BBIIyKJOe MOPJIOWalOlUlee MHOXKECTBO HMeeT MOMO%KUTETbHYIO Mepy. 
PU OKasaTeJIbCTBE TeOpeMbI 3 HCHOML3yeTcA JeMMa: 

Jiemma. IJIycme E—xopmuposannoe cenapaberbroe npocmpancmeo; 
— KOHe4HaA mepa, onpedeneHHaA Ha Bcex 3AaMKHYyMbIX noOmHooKecmeax E, 
NUUEM HUKAKOe COOcMé6eHHOe AUNetHOe noOnpocmpancmeo Ne UMmeem noAKOL 
pol. Kaocdoli anemeam x€E npunadaencum aunetinoti o60204uKe HeKomopoco 
Woocecmea Cy,, ABASIOUJECOCA NEPCCE4EHUEM BCEX 3AMKNYMbLX BbINYKALX Ypae- 


PDEELUCHHOIX MHODKECMB C Mepoll, He MeHoWeli a, WE. 
Jloka3saTembcTBO TeopempB 3. MoxuHo cuuTAaTb, 4TO, OODABHB Ce- 
elicTBo AT (yHWaMeHTaJIbHOM CHCTeMOH OKpecTHOCTeH HYyJA, MOyuYMM ce- 
fapaOesIbHOe HOPMHpOBaHHoe MpocTpaHcTBo Er; (B cayuae HeOTAeHMOCTH 
DcCTaTOUHO MepeHTH K (hakTop-mpoctpaucTBy). B cusy sIeMMbI 


B= U LCz,, 
i 


n= 


me On Ape, a £X —uesunelinan oOonouka X. Bce £C,, usMepuMbl, U MIA 
HeKoTOporo 7 OyneT pC,, > 0, a Torga Cy, morsomaiomee. OObsaBuM Cz, 
HOBOH ctbepot, Ilo reopeme YaamMa B HOBO TONONOrMM HalieTcA 3aMKHYTHIM 
}pekomnakT K jlocTaTouHo OovbwOH Mepbl. JlerKO MpoBepHTb, TO ero 3a- 
HpIKaHHve B Er O0-NpexHeMy MpeKomMmaKTHO.  OveBHyHoe BKO“eHHe 
JDCq, OOecnewmBaeT MpekomnakTHOCcTb Cy,, a C Hel KOHeEYHOMepHOCTh 


FpoctpanctBa E. TeopeMa joKa3aHa. 

| CaenetBue. B- mnHeHHOM TONOMOrMYeCKOM MpocTpaHCTBe, HMeIOLeM 
HECKOHCUHOMePHOE MPOCTPaHCTBO JIMHEMHbIX HeMpPepbIBHbIX CPYHKIMOHAJIOB, He 
) IecTByeT S-KOHCYHOH KBa3HHHBapHaHTHOH Mepbl, OMpeweeHHOH Ha BCeX 
HOJIYNpOCTpaHcTBaXx. 


Jlenuurpayckoe oTyeeHHe Tloctynu1o0 
MatematTuyeckoro uucTuTyTa uM. B. A. CrekmoBa 25 Ill 1959 
Axkayemuu Hayk CCCP 
IMTHPOBAHHAS JIUTEPATYPA 


1J.Cc. Oxtoby,S.M. Ulam, Ann. of Math., 40, 560 (1939). 


Jlokxanm Akagemun nayrk CCCP 
1959. Tom 127, Ne 3 


MAT EMATHKA) 

C. B. YCNEHCKHM 4 

OB OAHOM BAPHALLMOHHOM 3AJAYE PHJIbBEPTA 
(IIpedcmaeaeno akademuxon C. JI. Co6onceoim 10 IV 1959) 


B wactrostiei pa6ote o6o6ulatoTca pe3ysbTaTet C. M. Huxoupcexoro (*,?),) 
OTHOCAULHeCA K PeIe€HHIO OLHOM BapHallMOHHOH 3ayauH [uspOepta B n-Mep-| 
HOM poctpaHcTBe R= R, (n> 2). i 

B R, saaeTCA 3aMKHYTAaA, TPWKAbI HeMpepblIBHO Audpepenuupyeman Mo-/ 
BepxHocTtb A, Ha A ompeyeastorca cbyHKuun a(Q), 0(Q) uw x(Q), roe a= 0) 
a’t+b>0, au b jBaxyapl HempeppiBHO uddepeHuupyeMbl, a x MOET) 
ObITh MOAGHHeHa Oosee ca6bIM OrpaHHYeHHAM, KOTOPbIe, B YaCTHOCTH, OyAyT 
BbINIOJIHEHbI, CCJIM y HMeeT TepBble OOOOMIEHHbIE MpOH3BOHbIe HM OHH B Me-| 
Tpuxe L,(A) yqosserBopsioT ycsoBuio Tembaepa crenenu 1/, + (e> 0). 

PaccmartpnBaetca Kslacc Mt (byHkuni g, KakMat u3 KOTOPbIX NOMUMHAeTCA! 
CJIEMYIOLLHM TpeM yCJIOBHAM: \ 


btel=\( ) Aa (P) SESE + BIP) gt) aR < 0; (1)) 


Rt, R=1 
ag, — bol ya Ns (2)} 

g |o = limg (Q, 9) ~0. (3)) 

@->0o 


IIpouspomnpie = Og /Ox; (j= 1,2,...,n) mMoHuMatoTca B OGO6ILeHHOM) 
empicJie, Aj, (P) (PERn, i,k = 1,2,..., n) — HempeppiBHo zudepenunpyemple Hf 
orpaHHueHHble dyHkunn Ha R,z; B(P)—nenpeppipnas, orpanuyeHHad 4H) 
HEOTDULAaTebHaA cbyHkiuA Ha R,. Kpome Toro, npeqmosmaraetca cymecTBo-} 
BaHHe KOHCTAHTHI 8, He 3aBHCAIeH OT ye HU PER,, TaKkol, uTO | 


>; Air (P) qe > 3S nj: . (4)| 


Cal t=] 


CHMBOJIbI g, H g_ OOO3HAYAIOT, COOTBETCTBEHHO, MpeseIbHbIe 3HayeHUA (yHK~I 
HH g H3HyTpH H u3BHe A No HanpaBneHHio Hopmaseh Kk A. U3 ycnosuli,s 
HaJIOHKeHHbIX Ha Aj, CulekyeT CymecTBOBaHue uHTerpasa Jlupuxve | 


Dig] =\y (ae) aR, 


t=] 


a 


uTO, KaK H3BeCTHO (*), BuleyeT CyllecTBOBaHHe g, g_ MouTH BcIOony Ha A. 
Ecau PERn, TO Mbl CYHTaeM, YTO p—paccTosHHe oT P JO Hauaua KO-| 
OpiuHaT, a Q —Touka Nepeceyenua pafuyca-Bektopa P c euHHUHO che-| 
poH, HMelolleH IeHTp B Ha¥ane KOOpsnHaT. | 
CraBuTca Bompoc 0 cyllecTBOBaHuH UH CBOlicTBaX (pyHKIMH, WHA KOTOpPOH 
MMe€e€T M€CTO MHHHMYM BapHallMOHHOM 3aauu 


[tl —2\ fede), (5) 
R 


min 
ZEN 
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e | — 3aaHHaa (pyHKUMA Takax, uTO 


(p+ 1)'F€L,(R) | (& > 0). 


Mbl OKa3bIBaeM TeOpeMbI, MpelcTaBsstollNe cool O6obuleHHe cooTBeT- 
Byfollux pesybTaToB C. M. Huxoupexoro (?). 

Teopema 1. Cpedu dynxyuit g Kaacca M cytuecmeyem u npumom edun- 
ineenHaa dyxHkyun U, Ora KomOpotL ocywecmeanemcaA mUHUMYM BapUaYUOH- 
yo sadauu (5). PyxxyunU umeem na R— A emopoie o6o6weHHole npouseod- 
le, UNMeepupyemole Bmecmne CO CeOUM Keadpamom, YyOossemeopsem Oudgodpepen- 
ANbHOMY YPABHEHUTO 


i 


oH Std EA au 
iim a (Ane, ) + BU = (6) 
>» k=1 


Teopema 2. Curedyrouue ymeeporOeHuA aKeueaAeHMADL: 

a) dyxkyusn U yoOoeaemeopsem ycaosuam meopemo. 1; 

¥) 0) @yxxyua U npuxadsencum Kaaccy M, AeasemcAnA pewenuem ypasHenun 
$6) u yooeremeopsaem na A Kpaeeomy ycaoeutro 


OU ‘OU 
(55), —9( Gr). =O (7) 
Bdecb 
Ou, Sane a 
“oe Pee cos (tes 1) 5» 


+ [5 (3 Anew mf 


umeors (OU /dv),, (OU /dv)_ o603Ma4atom, coomeemcmeéenHo, npedeAbnole 
Hauenua CU /Ov usxympu u usene A no Hanpaébrenuto Hopmaneli K A. 

PaccmaTpuBaeTca TakxKe BapHallMOHHad 3ajjaua (5) c HeJMHeMHbIMH Kpae- 
-BBIMM YCJIOBHAMH; B 3TOM cJIyyae (2) HMeeT BU 


| g.=F(g,.Q+y ad. (2') 


qecb dyHkuua F (y,Q) onmpemesena gua Touek QEA, yE(—w, +x») u 
AMeeT HEIIpepbIBHbIe YaCTHbIC MPOH3BORHbIE MO TpeTbero NMOpAKa BKJIOUH- 
TeJIbHO MO BCe€M MepeMeHHbIM, pHuem OF /Oy Mm Bce ee YaCTHbIe MpoH3BoL- 
ple orpaHuuenb! mp QEA, y E[— oo, + ov]. 

Yepes Mm Oygem oOosHayaTb Kyacc (yHKUMH g, KaxKfad U3 KOTOPbIX 
inoqunHseTca ycsloBusM (1), (2’) u (3). Ss 

Teopema 3. Cpedu dynkyut g Kaacca M cywwecmeyem yxKyua U, OAA 
IKomopotl OcyijecméAAeMCA MUHUMYM BAPUAYUOHAO sadauu (9). 

| = @ynxyua U seasemca pewenuem OugopepenyuaarbHoeo ypasHenusn (6) (6 CMol- 
cae meopeme 1) u yooeremeopaem na A Kpaesomy ycaoéeuto 


(5) =F UO) . (8) 


CcbopMyIMpyeM HeKOTOpbIe JIeMMBI, KOTOPble HCMO/Ib30BaJIMCb MpH foKa3a- 
Te JIbCTBE. 
027 


Ks 


Jlemma 1. [ycmo dynxyun f umeem oG6o6wwerHole. NpouseoOHble, NputeM | 
Deanlfl<o (n>2). Toeda cywecmeyem makaa KoncmaHma c, 4mo nocaze | 
BO3MONCHOZO BUOOUSMeHeHUA GyNKyuU f Ha mHOdKecmee N-MepHOU Mepbl HYAL\ 


lim f(Q, 9) ~c; (9) 


| cide, =0@), 9.0 (10) 


Sp rs 


20e ¢,— cepa paduyca p Cc yenimpom @ Hauane Koopounam. 

JlemMa 2. I]ycmb g —npouseorbHaA oepaHudeHHaA oOAaCMb npocmpan- i 
cmea R=R, (n> 2). Toeda cywecmeyem makan KoNCMaHMAa Cg, 3AeucAL aA } 
moacko om o6aacmu g, umo Oan mobott mynkyuu FEW? (R) Kaacca Co6o.2eea | 
cnpaeed AU6O 


lFitwe< Cg Dr [f}- (11) 


Jlemma 3. I/ycmb g—oepanuuennan o6nacmb u ee epanuya A€EC,, u 


nycmb {fn} — nocaedoeamenbnocme ynkyutl, npunadsescauux Kaaccy WS? (g)4 
Co6oaesa. Jan Kasco gynkyuu fr (n= 1,2,...), KaK wuseecmHO, umeemi 
cmolca Mynkyun bp =fnla @ Cmoicne cpednem, npuuem dnCLs (A). Toeda,t 
ecat D{fnl<k u ee ue npu m,n—> oo, mo 


=e rll aaiee On SRA Oo, (12) 


B saksioveHHe BbIpaykalO MCKPeHHIOIO OvlaroflapHOcTb MOeMy Hay4HoMy | 
pykopogutesio C. M. Huxomsckomy 3a BHHMaHHe H MOMOIIb B padoTe. 


MarematuueckuH uHcTuTyT uM. B. A. Crekaopa Iloctynuso 
AxkallemuH Hayk CCCP 2 1V 1959 
UMTHPOBAHHAA JIMTEPATYPA 


1C.M. Hukoabeku it, Matem. cOopu., 33 (75), B. 2, 261 (1953). 2C. M. Hu 
KOAbCKH HK, M38. AH CCCP, cep. matem., 22, Ne 5, 599 (1958). °C. JI. Co60nueB,¥ 
Hekotopple mpHMenenuaA (byHKWMOHAaIbHOrO aHaM3a kK MaTeMaTH4ecKou (pusuKe, JI., 1950. 
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Horaagp AKkagemun nayr CCCP 
1959. Tom 127, N 3 


. MATEMATHKA 


A. K. ®AAEEB w A. WH. CKONMH 
K JOKASATEJIbCTBY OJHOH TEOPEMbI KABAJIA 
(ITpedcmaeaeno axademuxom HW. M. Bunoepadoeoim 11 IV 1959) 


| Tpynna HopMabxoro areOpauyeckoro p-pacuiupenus k 1oKasbHoro noms ky, 
MMeroUlero CTeneHb fy Hal Rp U COMepKalllero KOPHH cTeNMeHH P H3 eAMHULBI, 
yMoxer ObITh IipefcTaBseHa B Bue cdbaxTop-rpynnyr S/H, rae S— cBoboqnaa 
itpynma ¢ v= My + 2 oOpa3yrouyumu, Af— HOpMadbHBIM JemuTestb S (cM., Ha- 
impumep, (*)). Ecau Bee noua k comepxkatca B cbukcupoBaHHoM paciupenun K, 
(TO MexKy MOvsIMK k M HOpMaJIbHbIMU JemHTenamu H TakuM NyTeM ycTaHaB- 
PIHBACTCA BSaKMHO-ORHOSHAHOe COOTBETCTBHE. B laHHOH cTaTbe JoKasplBaerca, 
/uTO T1OISM k COOTBETCTBYIOT Te HM TONbKO Te H, KoTOpBle cozepxaT cuKcH- 
|POBaHHOe COBO U3 S (npu duxcupopanun K). Stam faetca Oonee npocror 
IBbIBO pesyJbTata (7). 

1°. PaccmorpuM cHauasa BOMpoc O TOM, KaKHe BO3MOXHbI LeHTpaJIbHbIe 
pacumupenusa cTrenenu p noma k. Bynem cantaTb, 4To k coxepxKUT MaKCHMaJIb- 
RHOe SJIeMeHTapHoe aOesleBo pacuiMmpeHuve ky nona ky. Ilycth rpynna k waz k, 


Upeactasmena B Buse S/H. O6o3nauum uepes H’ rpynny HA?’ [H, S], rae H? 


Wa (H, S] nopoxpaotca coorsercrBeHHo asuiemenutamu A? uw hsh 4s} (AEH, 
s@S). Tora umeetca wu30Moppu3M MexKAy BCeMH WeHTPaJIbHbIMH pactuupe- 
| HMAMM cTelmeHu p noma ku HEKOTOPbIMH XapakTepaMu y JIeEMeHTapHon aGesre- 


eo 


Bo rpyombt A = H/H’ (cm. (°)). Hsomopdusm coorHocuT xapaxtTepy x pac- 
| Wupenve c cbakTop-cucTeMOH x (Ao,,c,), THC Qo,, 0, —PaKTOP-CHCTeMa pacuIMpeHHA 
|A no S/H’. T1pu stom pacuimpenue nona k cyilecrByeT WIA TeX HM TOJbKO 
Tex xXapakTepoB, JJId KOTOPbIX UHBapHaHT CKpelieHHOrO MponsBesqeHna 
N(R, % (@o,,c,)) PaBeH euHuMe. Tpynnok Tanya sToro pacwiMpeHua sABJAeTCA 
S/Hy,, rae Hy,—nonnpii mpoodpas B H aypa xapaxtepa x (°). 

||  [lycrs X—rpynna xapaxtepop A. ConoctaBuM xapakTepy y u3 X HHBa- 
| puauT (R, x (o,,o,)). STO ComocTaBJeHve ABJIAeTCH TOMOMOpdu3MoM rpylinbr X 
|B rpylmny KopHe p-f cTeneHH U3 eCHHMIbI, T. € XapakTepoM rpynnp X. 
| Xapaxtepamu rpynupl X sABssioTcaA aeMeHTHI A, 3HAYHT, TOJIbKO UTO BBeJeH- 
| Held xapaKkTep ecTb HeKOTOpbIli auemMeHT 3 A UJIM COBO W, peyIMpoBaHHoe 
|}no H’. Xapaxtep y u3 X MOxKHO paccMaTpHBaTb Kak cbyHKuuIo Ha HH, moma- 
| raa y¥(h) =x (hA’), sto u OyxeT JemaTbcA B awbHelmem. Takum oOpasom, 
| (2, x (o,, o.)) =x (w). Mpopezenupie paccy2KeHuA moKasbiBaloT, 4TO y (W) = | 
| paBHocuJIbHO cCyllecTBOBaHMIO WeHTpasbHOrO pacliMpenusaA cTeneHu p Hay k, 
| rpytna KoTOporo SKBMBaJIeHTHAa PaciuMpeHHulo S/H. 

| Takum o6pasoM, s1060My & MocTaBJIeHO B COOTBETCTBHE BMOJHeE ompeye- 
jleHHoe (c TOUHOCTbIO JO MHOxUTeIA u3 FH’) cOoBO W, MpAHatnexarttee Joie 
| Tax, uro k morpyxaemo B pacilupenue c rpynnol S/H,, ree HD AyD A’, 
|u (H:H,) =p B TOM H TOMbKO B TOM Cuyuae, Korfa WE Hy. 

2°. PaccmorpuM Tenepb JIA Toro %Ke JlOKabHOrO NOA Rk Ba p-pacuin- 
penua ku K, upuyem k, CkCK. Ilyctb um cooTBeTcTByI0T HOPMaJIbHBIe 
nenutenu H u Hy, cao6onnoli rpynns S, tak uro SDH D Aj. Ilo usnoxex- 
| Homy Bbiue nomam k u K cootsercrayior cnopa wu W. B fanvom nyHKTe 
6yner MoxasaHo, uro WH’ = wH’,T. e€. 4TO COBO, COOTBETCTBYIOMIee MOJO Ke 
MOxKeT ObITb MOcTaBJIeHO B COOTBeETCTBHE JIOOOMY HOpMasIbHOMy MOsNONIO R 


8TOrO TOJIA. 
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Byyem o6osHayaTb auements! u3 S/H 6yKBaMH o, a SJIEMeHTHI 3 S / Hy 
6ykBamu t. Uepes o, O603HAYMM KJIaCC CMeAKHOCTH IpyHIIbl S/H, cofepxka- 
uit aemenT t. Torda oz, oz, = Sx, Nlyctb 9. — ukcupoBaHHbl HaOop mpe- | 
cTaBHTeJleli U3 KIaCCOB CMe*KHOCTH B pasloaeHuu S/H’ no H / H’ 195 —cioBa } 
us S, coorpercrByloujie HM MIpH ecTecTBeHHOM romomopdusme S Ha S/ HH’. | 
Ilpopoya avanornunoe mocTpoeHue, Mbl MowyuNM cJloBa }, AIA pacuiMpeHua 


S/H,. B pasnowenuu rpynnpt S no H, 3eMeHTHI $5, UM pr MONaLaloT B OME | 
KJIaCC CME@XKHOCTH, HO9TOMY Go, = br%r, Te Oe Cll ae 
= Oak —aiticark eh 

Tlocrpoum auementsl a, , = 9519, 9,, 4 0, ., = Pin, Px, ?,,. pu romo 


6102 T1472 
mopdu3smax S ua S/H’ u S/ H, oHM sBsaIoTCH npooOpasamu cbaKkTop-cucTeM 
COOTBETCTBYIONIUX pacmmmMpeHu. Ilyctb x wm0O0l xapaxTep u3 X B ykKa3aH- 
HOM B 1° cMpiIcuie. 

JlemmMa. Pakmop-cucmema x (c,,,0,,) Accoyuupoeana c xX (bz, he 


<9 =i al al Tv 72 
TleHcTBUTeIbHO, Qo, ,0,, = Pox, Por, Por, = Meats Dri2, Pe, Pr, Or, Oe,» TC Oy, = 


=i Oe, Pe Te ©. Go. ,on, = Crt Ory, 12%; Se. Upumenaa xapaxtep x K OOeHM | 
YaCTAM 9TOFO PaBeHCTBA, MOMYYUM YX (Ao... 0¢,) = X (On, m2) x (Geie,) 1X (On,) X (%ey a 
YTO H YKa3bIBaeT Ha ACCOLWMMPOBAHHOCTb (pakTOp-cHncTeM. 

Jloka3saHHasa JIeMMa MOKa3bIBaeT, UTO OrpaHHyeHHe XapakTepoB rpynne Ff | 
Ha nosrpynne H,, coxepxameica B H, npyBoquT k Mobemy (aKkTOp-CHucTe- : 
MBI ¥ (Qs,,c.) B Trpynme S/H jo daxrop-cuctempr yx (b-,,2,) B rpynne S/ Ay. 4 

Teopema. WH'’=wh’. 

JjoctarouHO noKasaTb, uTo Ha W u Ww XapakTepbl 43 X MpHHUMAIOCT paB- | 
Hble 3HayeHHa. Ho, Ha OCHOBaHHH JICEMMbI HM H3BECTHOM peAyKIVOHHOM TeOpeMBT § 
“3 Teopuu anreOp (°), HHBapHaHTbl CKpelleHHbIX Mponspezennit (K, 7 (bx, <.)) 4 
H (k,X (Qo,,,0,,)) PABHEI. XapaktTepbl rpynnbl 7 ABIAIOTCA Tak»xKe XapakTepaMu 
rpynnst Hy, u Mbl nowyyaem y(W) = y(w) Ana mo6oro y€ X. 

3°. Tlocrpoum Hay k, NoceqoOBaTebHOCTS p-pacumupeHnlit ks, s = 1, 2,..., ; 
Tak, 4TOObI ks OblJIO MAKCHM@JIBHbIM 3JIEMCHTAPHbIM aOeJIeBbIM paclIMpeHieM 
noma Rks_;, HW oOo3HauHM 4epes K pacuimpenve k, Up AOCTATOUHO GOJIbILOM Nn. 
[pynny K wag ky mpeqctaBum B Buse S/H,. Acuo, uro p-quuHa sToH rpyn- § 
mbt papua n. (Iloq p-aunHoh rpynmp! G, NoHMMaeTcH JIMHa HOpMaJIbHOrO | 
pid Gyo G, >i). SG,= 1,! KaeGey 1G (GG 

Ilonrpynny H cpo6oqyHot rpynmer S 6ylem Ha3bIBaTb OTMeUeHHO!i, ecu | 
cyllecTByeT paciuupeHve k noua ky, comepaameeca B K, c rpynnoi S/H. 
B wacTHocTu, OTMeyeHHOH sBuIneTca rpymna S’ = S’[S, S], Tak kak eft mpu- } 
HaliexuT moe ky. Bm. 2° foKasaHo, 4YTO BCe OTMe¥eHHbIe rpynmbl cosep- 
*KaT CJIOBO WV, comocTaBuleHHoe moso K. Jloxaxem oOpatuoe. Ilyctb umeerca 4 
nowrpynna ff rpynnbl S, cogepwkamasca B S’, Takaa, uTO p-AMHa rpynnpt 
S/H wenpesocxogut nu W €H. Toxaxem, uro H — ormeyenuaa nogrpynna. 
Jloka3aTeJIbCTBO MpoBeqeM MHyKUMel NO AMHe KOMNOSMUMOHHOrO pala rpyn- | 
abt S/H. Ba3oii AWA WHIYKUMA ABJIAeTCH TOT (pakT, uro S’ — ormeuenuag 4 
nogrpynna. Ecnu HS’, To cymectsyet HopManbublit yenutenb H Taxol, § 
TO wl (iT ep) =p. Tak kak [IMHa KOMMO3HI\MOHHOrO pata aaa 4 
S/H menpuie, vem qin S/H, u W€H,to rpynna H OTMeueHHas, H Cyme- | 
cTByeT none k c rpynnol S/H. Bsugy toro uro (H:H4)=p u WEH, nal 
OCHOBaHMH paccyaeHHh NyHKTa 1° wMeeTca pacummpeHne noua k c rpynnot | 
S/H, T. e. rpynua H ormeyenuas. 


Iloctynuso 
9 IV 1959 
UMTHPOBAHHASA JIMUTEPATYPA 


*Y. Kawada, J. Fac. Sci. Univ. Tokyo, sec. 1, 7, Ne 1, 1 (1954). 2 A.T. Ky-4 
p ow, Teopas rpynn, M., 1953.. 3 M. Deuring, Algebren, Berli wes 
se, Zahlentheorie, Berlin, 1949. g, Algebren, Berlin, 1935. H. Has 
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PHSHKA 


i} 


B. H. JMMTPHEB, JI. B. APANUAHCKHH, K. A. HETP)KAK u 10. &. POMAHOB 


SHEPFETHYECKOE PACIIPEAEJIEHHE OCKOJIKOB TPOHMHOrO 
QEJIEHUA SEP YPAHA TO], JEACTBUEM HEATPOHOB 


(ITpedcmaeaexo akademuxom A. ®. Hodge 8 IV 1959) 


| Uccaeqopannio cloxKHOrO Bua Jeena Aep ypaHa Noy JevcTBHeM MedVIeH- 
X HeliTpOHOB, KOTa Hapsayy C ABYMA OCKOJIKaMH, CpaBHHMbIMH NO Macce, 
pasyeTca JIMHHONpobexHaA O-YaCTHIa, MocBslmeH pA pador (* 4). Ycra- 
iBuIeHO, 4YTO Ha 350 culyyaeB ABoliHoro AemeHua U8? mpuxoquTcA OAMH aKT 
foliHoro. QHeprerHyeckoe 
cmpesesieHue a-UacTHL, 
feCT HENPepbIBHbIN Xapak- 
0 ¢€ MaKCHMyMoM BOJIH3H 
|} M9B UW MaKCHMaJIbHOH 
epruei 28 Mss. H3yyuenne 
OBOro pacnpeyeenna 
Ka3aJio, YTO HavOowlee Be- 
AATHDIM YrOJl MeKAy Ha- 
{ABJIGHHEM BbIJIeTa a-Yac- 
bl H HampaBsieHveM JBH- 
HUA JIEFKOTO OCKOIKa pa- 
mpumepHo 80°. Uro ka- 
eTCA 9HEpreTHYecKOrO pac- 
#eEJICHHA OCKOJIKOB Jeule- 
(A, TO OH HCCJI€OBAaH JIMLIb 
jpa6ote Aumnena u Jtepana 
. B sto padoTe MMuleHb 
WIAULErOCA BeULeCTBa TOMe- 


[ 5 
hJlaCb B JBOHHY!IO HOHH3a- 
IOHHYIO KaMepy. Kamepa, a cn ita et ae ae nese- 
! 7EB) —TpoliHoe jemreHve (qaHHBIe AneHa.u 
MHCTpMpytoulad  OCKOIKU Jlepaua); 2 — TpottHoe JeneHnHe (aHHble HacTosulelt pa- 
CHUA, Oba CHaOxKeHa OoTHI); 3—BolHoe emenne (aHHbIe HaCTOAUeli padorhl) 


Koh. Kamepa Jia peru- 

Dall JWIMHHOMpOOe*KHbIX G-YacTHL, Oblla OTZeleHa oT MuMeHU cboubrol, 
cs IIpeAOTBPaTHTb NonaaHve B HEE OCKOJIKOB J[eJICHHA HM eECTECTBEHHO Ucnyc- 
yemprx U?8 g-uactuu. AmnuiutTyqHoe pacmpeyesenue UMMyJbCOB OT OCKOJI- 
B TPOHHOFO JeJIeHHA H3MepsAJIOCb C MOMOIbIO 30-KaHaJIbHOTO aMMJIUTYHOrO 
qaJM3aTopa (TpOHHbIe JeeHHA HCHTHPULUPOBAIMCbh MO COBNaeHHIO HMIMyVJIb- 
B W3 O0eHX KaMep). B nomyyeHHoM AsseHom u JleBaHom pacipeqeneHuu nuk, 
JOTBETCTBYIOUIMH TAKeOH Tpynne OCKOJIKOB, Tropa3qo Blue HW OoubUe 0 
(OUlayqu, YM MHK OT JIerKHX OcKOKOB (puc. 1). 
| SApasaetca JM COOTHOMeHHE MHKOB cnelupukol TpolvHoro AemeHna? MoxxHo 
eMOOKUTh, UTO Ha pesysbTaTax padothi (?) cKa3aslacb YrIOBad KOPPeIALHA 
PK Ly OCKOIKaMH H G-YacTHIaMH, BCJIeEACTBHe Yero B NONycdepy MerKoro OCKONKa 
plafaeT OoJIbliee YNCJIO G-YaCTHU, YeM B Noycpepy Taxesoro. Tora B ycsio- 
{1X pa3Oupaemoro oMnbiTa COBNaeHHA MexKAy A-YaCTHILaMH HW TAKEJIIMH OCKOMI- 
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5 Mab 


if 


KaMH PeFrHCTPHPOBaIMCh C OOJIbUIeH BeEPOATHOCTHIO, YEM COBNACHAA O-YacT 
HW JIeEPKHX OCKOJIKOB. 

Hamu 6piuio NpexNpHHATO Gosee JeTabHOe UCCeOBaHHe JHEpreTHyeckKo! 
pacnpeleseHHA OCKOAKOB TpolHoro AeteHuA, [It UCKOUVCHHA BIMAHUA Yr 
BOli KOPpeMAIMM ABoOlHad HOHM3aMOHHAaA KaMepa C CeTKOM OKPy2KaJlacb 0-KaM 
po, MMerloluleH WHIMHApMuecky!O CHMMeTPHio UH pacnoJIoKeHHOH CHMMeTPH4Ut 
OTHOCHTE/IbHO MJIOCKOCTH WeHTPasIbHOrO a1eKTpowa. Ha WeHTpaJIbHOM 31eKTpO} 
KPeNHJICA HCTOUHUK JeIAULErOCA BeUeCTBa, HAHECCHHBIM Ha MWIeHKY, MOKPbIT 
culoeM cepeOpa, MeTOJOM, KOTOpbIM omMcaH B paOore (°). ToumMHa CoA B CAYY) 
U235 6puia pasua 20 r/cm®, B cayuae U8 10 w r/cm?. OppeKTHBHbI TeeCHE 
yTOJI G-KaMePbl OTHOCHTEIbHO MHIWEHM Obl paBeH 12,5% or 4x. Or JenuTen 

99 M38 HbIX KaMep G-KaMepa OblJla OTJI 
JieHa mpo3payHou MeTaJIMYeCKe 
ceTKOH, HaxXOJMBIUeHCcA MO MoTe: 
ILMaJIOM Il€HTPaJIbHOrO SICKTPOR 
MruieHb oOyuasacbh HeuTp 
HAMM KOT@JIbHOrO CMeKTpa Ha @ 
3uueckomM peakxTope AH CCC 
CneKTp aMIMJIMTY HMIMYJIbC 
OT OCKOJIKOB TpoHHoro JeJIeH! 
_ perHcTpHpoBaJICA Cc MOMOMLL 
63-KaHaJIbHOrO aMILJIMTY 2HO} 
aHalW3aTopa C SJIEKTPOHHOH TI 
MATHIO, IpHyeM HaOupaJica cieK" 
paspemenua. B KayecrBe pa3p. 
lalollero  UCMOMb30BaJICA HU 
MYJIbC OT CX€MBI COBMaeHuA ( 
uacTHILa — oCKOJIOK). CaryuanHe 
30 50 Ya ey 10 M36 coBmayqeHHaA M@KAy OCKOKa) 
Cora g oe WBowHOrO AeseHHA HW COHOBBIN 
Puc. 2. Quepretuyueckue pacmpeqemeHHA OCKOMKOB pay cae vias: a 
qenenun U*83, J] — rpolinoe jemenne; 2 — JBoH- aes Oi Nes 2% oT o6tlero 4HE. 
oe epee copmajleHnit. 
\ Ha puce. | npegcTaBuiex criexk’ 
OCKOJIKOB TPpOHHOrO JeICHHA, MOJyYeHHbIM OT KAaMepbl, pacnosIOx*KeHHOH | 
ctopous! cuioa U?**. [Ipu o6pa6orke pe3ybTaToB yuTeHa HOHM3all\uA, KOTOPi 
B CpeHeM co3qaeTcaA B JCHTeIbHOH KaMepe MPH MpoxoxKJeHHH ee AVIMHH 
mpoOexKHOH a-YacTulleH; 9Ta MompaBka paBHa 2,5 Mas. Jina cpaBHeHt 
Ha puc. | NpuBouTcA CMeKTp OCKOJIKOB JBOMHOTO JeeHHA, CHATHI BT 
*%Ke YCIOBHAX. BuO, 4TO CNeEKTPbl OCKOJKOB ABOMHOTO M TpOMHoro JeneHl 
U?85 anasiorHuHbl m0 (bopme.. Kak 4 B paOorte (7), Ha6mOaeTca CBHr NHK 
B CTOPOHY MeHbIUHX SHEprH, mpuyeM cyBur serKoro nuka AE, = 9,5 M3 
a ciipur Taxkeoro AE, = 7,5 Mas. Takum o6pa30m, uMeeTca HeOOIbUIaA Te 
JeHIHA K COJIMYKEHHIO IIHKOB. 

B ormmunve OT pesybTaTOB padoTe! (7) , B cy4ae TpoiHoro enenua U! 
BbICOTa MMKOB OT JICTKHX OCKOJIKOB Hé M@HbIIe, a OouIbUIe, YEM NHKa TAXKeE 
OCKOJIKOB, UTO CBASAHO C YCTPaHeHHeM BIMAHHA YrMOBOH KOppeAMMN OCKO 
KOB HM G-YacTHI Ha pe3yJIbTaTbI H3MepeHHH B YCMOBUAX HaCTOAMero OMNI 
OTHOLIeHHe BBICOT STHX MMKOB OKOMO 1,1, YTO MeHbIIe COOTBETCTBYIOWCro OTH 
WIeHHA B CJIy4ae TBotHOro Aesenun U?*, pasuoro 1,48. Tlomymmpunna taxeso 
nuka TpoHoro AeaeHua U?*? Menbule, YeM NoMyWIMpMHa TaxKeNOorO MuKa M1) 
JeeHHw Ha [Ba OCKOJIKa, HU MPpHMepHO paBHa MOJIYIIMpHHe serKoro MK 
Hekoropoe yBeqMYeHve OTHOWeHHH BbLICOT MMKOB K BMaquHe, MO-BUUMOM 
OODACHACTCH TeOMeTPHYecKOH KOMMUMalluel OcKOMKOB, O6ycOBeHHOH yru 
BOH KOppeAAlueh OCKOKOB H a-4acTun. U3sMepenue cieKTpa OCKOJIKOB TPoliHo 
nenenus U?*> ¢ noMouIbIO BTOpo MOMOBMHLI KaMepbI C ceTKOM Jaer TaKue 2 
pesyJIbTaTbl, HO B 9TOM CJly4ae HaOIOMaeTCA NONOHUTeEAbHbIM CABUT KPUBI 
3a CUCT TOPMOXKCHHA OCKOJIKOB JeJIeHHA B MWIeHKe UM cepepe. 
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| Ha pue. 2 matorca PesyJIbTAaTbI H3MepeHuH SHepreTuyeckuX pacmpeseenuit 
KOJIKOB ABOMHOrO MU TpoHoro AetenHh U8. OcHopupre nmapaMerppl 9TUX pac- 
prenennit aHaJIOFHYHbI COOTBETCTBYIONIMM MapaMerpaM pacmpeyenenun jaa 
i Kak nasa U%, tax u qua U2? cymmapnana KuHeTHUeCKaA aHepruA HaKnOosee 
POATHBIX OCKOJIKOB TPOHHOFO JeJICHHA MeHbINe COOTBETCTBYIOM[eH CYMMBI IIpH 
bHHOM JlevleHuv Ha 17 Mop. Ecuiu HanOosee BepoxATHbIN BUA TPOMHOrO JeeHHA 
}i3aH C BbWIeETOM O-YaCTHIbI C 9Hepruel oKONO 15 Map, To cyMMapHax HanOosee 
[DOATHad KHHeETHUeCKaH SHEPIMA, BbILeMMOMAACA MPM TPOMHOM eseHHH, 
MMeCPHO paBHa CyMMapHOHM KMHeETHYeCKOM SHEPruN ABOMHOTO jeeHUA. 

|| B sakmrouenne culeqyeT OTMETHTb, YTO MpefcTaBseHHa OO SHEpreTHueCcKOM 
bIpeeIeHHH OCKOJIKOB TPOMHOFO LeCHHA MOPYT ObITb paclUMpeHbI IPH OLHO- 
eMCHHOM H3Y4CHHM SHEpruit COOMX OCKOMKOB, BOSHMKAIOULMX B Ka2KJOM akTe 
pHHoro JeleHun. B HacTosee BPeMA Pe3YJIbTATbI COOTBETCTBYIOINLHX H3Me- 
Huu OOpadatTEBaloTtca. Kpome Toro, 9TOT BOMpoc pemlaeTca TakxKe MpH UccJe- 
WBAHHM CJIOKHOTO TeeHHA IPyrHX 3JICMCHTOB. 


| Paguespii uucTtutyT um. B. T. Xaonuuna Tloctynuno 
Akanemun HaykK CCCP 2 IV 1959 
| HUMTHPOBAHHAS JIATEPATYPA 
iMeSelicisien, Z.-W.>Ho, Ri Chastelil, Viigmerotn J: physiet ra 
amy 8, 165 (1947), 2 K. W. Allen, es giles Dewan, Phys. Rev., 80, 181 (1950). 
He A, Mepbdunos, 3.H. Cononbnes a, Tp. Pagues. uuctT.AH CCCP, 7, 16 (1956). 
eee Helmet, worl G Oune nm, Physwhev., 10S, o70 (1900)... > By tAn msl osplo ie 
uu,lO.®. Pomauos,A.B. Copokuua,M.H. Ax y Hu 4, IIpHOopp u TexHuKka 
mepumenta, Ne 5, 1959. 
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Jloknayn AkaywlemMuu Hayk cccP 
1959. Tom 127, Ne 3 


E. A. KYPAKOBCKHA u 9. E. BAMHUITEMH 


PEHTTEHOBCKHE K-CHEKTPbI MOrJIOWJEHHA BAHAI 
B HEKOTOPbIX FHAPUAAX, KAPBHJAX, HATPHJIAX U BOPHAX 


(ITpedcmaeneno axademukom A. I]. Bunoepadoeoim 13 IV 1959) 


CHJI XHMMYECKOFO B3aMMOJeHCTBUA Mey aTOMaMM B STUX COeAMHEHHAX Ul 
B YAaCTHCCTH, BUePBbIe MOJYYATh MpAMbIe NOATBEPXAeCHHA BbICKaSAaHHOH paHeill 
(°) rumoTe3bl O «MeTAJVIH3alHH» CBA3H B THApHaXx, BbIPpaKalouleHcA B mocTe|, 
Ne€HHOM 3alo0aHeHHH 3d-39HeEpreTHYeCKHX YPOBHeH ATOMOB MlepeXOfHbIX 3JIEMeH 
TOB 3JIEKTPOHAMH, OTULEMJIAIOWMMUCA OT BOAOpoAa. AHaOrH4HbIM OOpasoM Obl} 
ykKa3aHO Ha H€3aKOHHOCTb IIpAMOrO pacIIpocTpaHeHHA STUX MpescTaBeHui Hi) 
KapOugbl u HuTpHAbI. [IpexcraBaano MHTepec MpoBepuTb cTemeHb OOL\HOCTI} 
STUX 3aKJIOUCHHH Ha MpuMepe aHaJIOTMYHbIX CoeAMHEHHH Apyroro mepexoHOr() 
3JIEMeHTA. | 
B HacTosmlemM cooOujeHHH oOcyKaoTcA MOJyYeHHbIe HaMH 9KCMepHMeH 
TaJIbHbIe JaHHble, OTHOCAMLMecA K THApuaM, HUTpuaM, KapOujaM u Oopugan) 
BaHaua. | 
Annmapatypa HW 9KCNepHMeHTaJIbHbIe YCJIOBHA OblJIH TEMH Ke, UTO HB TIpetbr | 
nymux padorax (1-4), JIunelinaa qucmepcua mpu6opa B paccMaTpHBaemoli o6w1a'| 
cTu cnektpa ~4 X/mm. B xayecrse MHHH cpaBHeHua Mpu onpeseteHuH AaHE| 
BOJIH XApaKTePHbIX TOYeK KpaAd NMOFOWeHHA Opin BLIOpaHb! WHHUA K,,As ¥ 
JIMHHA Le,Pt Bo BTOPOM NopsAyKe oTpaxenua. TouHocTh ompeyeeHua TlOOxKe:| 
HUA OTACbHBIX TOUeK Kpasxt 0,15 9B. MccmeqoBanacb TOHKaA CTpyKTypa OCHOBs) 
Horo K-Kpas MorouleHua BaHaqua B Coe_MHeHHAX. ONTHMAaAbHaA MOTHOCTH| 
norsoTureneH 5 mr/cm. 
BpwiH MOJyYeHbl WH COMOCTABJICHBI PeCHTTeHOBCKHe K-CMeKTPbI MOFOULeHUS 
BaHaquA B MeTaJJIe, IATHOKUCH, JBYX KapOuflax (c coflepxaHuvem yruepona 1€ 
u 19%), HurpHye, Oopuyze u AuOopuge, a TakxKe rpynne ruspusos, coxepxanue 
BOAOpOfa B KOTOPHIX BapbupoBawo oT 0,16 Wo 1,25 Bec. %, a BPeMA BbITeEpKKE 
B eu MPH COOTBETCTBYIONIMX TeMMepaTypax H3MeHAOCb OT 30 Wo 240 muu.*. 
TlomyueHHble SCIepHMeHTAaJIbHbIe NaHHble MpeAcTaBeHbI rpatuyecku na puce. |. 
{x paccMoTpeHhe MO3BONAeT CeaTb CAEMYIOULMe BbIBOJBI: . 
1. Toukue crpykTypbl ocHoBHOro K-Kpaa MOrsouleHua BaHaNA B MATHOKU- 
cu, KapOuyle HW HUTpHe KayecTBeHHO OM3KM Apyr K Apyry. Hen3mexHpIV 
ocTaeTcA Tak*Ke HW MOJIOKeHHE JWIMHHOBOJIHOBOH OesOH JIHMHHH MOrOuleHuA 
B CI€KTpe SJIeMeHTa B CoequHeEHUAX. IIpu nepexoye OT OKHCH K HUTPHAy BaGmO- 
MaeTcaA, OMHAKO, 3AKOHOMEPHOe YMEHbIICHHEe OTHOCHTeJIbHOM HHTCHCHBHOCTH 3TOH| 
JIMHHH MO CpaBHeHHIO C HHTCHCHBHOCTbIO OCHOBHOFO KPa MOPJOWeHHA, UTC 
MOXKET BISIBATHCA (°) H3MeHeHHeM CTENeHH KOBAJIeCHTHOCTM CBA3H B psy THX 
coeMHeHHi. 


* HsyuaBlineca coeqHHeHHA BaHaqUA Obl MO Halweli MpocbOe H3roTOBAeHEI H MpoaHamn-| 
3upoBaHbl B MucTutryTe MeTamiokepaMuku ¥ cneucnaapos AH YCCP [. B. Camconossm x | 
T. B. Hy6osux, koToppmM aBTopsl BbIpaxKatoT riyOokylo MpHsHaTeAbHOCTD. 


534 


2. CTpyKTypa CNeKTpOB MOFIOWeHHA BaHauaA B KapOuax Cc pa3s/MUHbIM 

lep2KaHueM yrviepoa He 3aBUCHT OT cosepxKaHuA MeTaJON{a. 

3. ToHKad CTpyKTypa CNeKTPOB MOPOMleHHA BaHaWA B MATHOKUCH pe3sKo 
TAM4aeTCA OT HaOMIOAaeMOH y STOFO MeTaJJIa B ruypupax.: B To x%e BpeMA CTPyk- 
ypa CMeKTPOB MOMIOWeHHA BaHaUA BTHApHaXx C MaJIbIM HM YMepeHHbIM cojep- 
aHHeM BOMOposa (He Govsee | Bec.%) aHasorM4uHa TOM, KOTOpad XapaKTepHa 
Ji MeTaJa, H OTMMYAeTCA OT Hee JIMLIb MOJIOXHKEHHEM H HHTCHCHBHOCTHIO JVIMH- 
OBOJIHOBOrO MaKCHMyMa_ [orvio- | 
LCHHA. i 
4. B oramnune oT Kap6uzos, 
(OHKaaA cTpyktypa K-cnekTpop 
OrIOWleHHA BaHayua B ruypufax 
aBUCHT OT COjlepxXaHHA B CrvaBe 
onopoqa. B rugpuaax, comepxa- 
ue BOfoposa B KOTOPbIX paBHO 
iui MeHbiue 0,7%, B PpeHTTeHOB- 
‘KUX CMe€KTpax BaHayua HaOsI0- 
[aslocb MocTemeHHoe ocjabsleHHe 
HHTCHCHBHOCTU JIJIMHHOBOJIHOBOHt 
IHHHMM MOTIOWIeHHA, KOTOpan NpHu 
TaJIbHeHIIeM YBeIHYCHHH KOVJI- 
iecTBa BOJOpoa B coelMHeHHH 
qcue3zaeT BOBCe. ITO yKa3bIBaeT 0 2 
4a TIOCTeMeHHOe YBeIHYeHHe 4WuCa ff 
3JIEKTPOHOB B 3d-novioce nepexol- 
oro MeTaJlJia B MepBoH rpynne 
WAPVAOB UH ee MoOMHOe 3anowIHeHHe 
® COCAMHEHHAX BTOPOM rpynnpt. 

5. Pentrenospckuwe K-cneKTpbl 
MIOTJIONIEHHA BaHayua B H3y4eH- 
HHbIX OopHax mo cBoel CTpyKTy- 
pe 3aHHMAaIOT TIPOMexKYyTOUHOe M0- 

11 


/ 


40 60 0368 
Z 
B 
i, 
OXKeHHE Me@Ky CMeKTpaMu, Xa- 
(pakTepHb'Mu Jian TWepexoOHOro Me- 


TraaBkapOujax wim HuTpugaxu 9 @/ @ 60 Wh g 2 0 0 Ob 


truapuyax. IIpu sToM cTpyKTyppl 
aclleKTpa MOPJIOWleHHA BaHayuaA B 
(OopHye u AuOopuse cylulecTBeHHO 
jpasmmunpt. B mepBom cijyyuae B 
iKpae mpucyrcTByeT ocTaTouHO 
‘ipKaad JWIMHHOBOJHOBaA JIMHHA 
‘MOPJOULeHHA, TO MOJIOXKeCHHIO COB- 
\Mafatollad c aHaworH4uHow Movio- 


Puc. |. Pentrenopckue K-Kpaa mormolwenHua Ba- 
HaqHA B PasMUHbIX coequHeHHAX. J: J — NATH- 
OKHCb BaHaguaA; 2—KapOny; 3 — HuTpuyA; 4 — 6o- 
pun, 5 — quOopuy. J] —B kapOugax c pa3smuu- 
HbIM cofepxKaHHem yraepoga: 1 — 19% C, 2— 
16% C. JI] —B rugpuyax c pasiMuHBIM cojep- 
>*KaHHeM Bomopoya: J — MeTasn; 2 — ruyqpuy, co- 
nepxamuuit 0,16%  sogopona; 3 —0,28%; 4— 
Ooo = 087596 O13 9on 9 2 
MATHOKHCh BaHajlua 


(COH, HaOmofaiomelica B CIeKT- 
pax MeTajma B KapOuye, HUT- 
pue WIM rHqpuyax C OTHOCHTeJIbHO MaJIbIM COJepxaHHeM BOOpora. B cnextpe 
BaHayuA B AUOopuse 2Ta MoMOca OTCYTCTBYeT, H Kpal MOrOWeHHA B IWeJIOM 
|BIOHe aHaJIOrHueH TOMY, KOTOPbIM XapakTepeH WA STOO MeTaINa BrUApUsax, 
| comep2Kainx Gomee 1% Bogopoga. Hexoropoe yculowkHeHHe (MoABJIeHHe JOMOHH- 
TCIbHBIX PIYKTYAM) CTPyYKTyPbI CMeKTpa MOroWeHHA BaHawuaA B OopHAax 
NO CpaBHeHMIO C ApyrMMu HMCCIeAOBaHHbIMH B HaCTOAUeH padoTe CoeAHHeHHAMH 
MOXKeT OObACHATLCA, MO-BHMMOMy, HX Oowlee CIOHKHOH KPHCTAaJIMYeCKON CTpyK- 
TypoH. 

6. 3akoHoMepHocTH, XapakTepH3yIOMHe H3MeCHeHHe TOHKOM CTPyKTYPbI PeHT- 
TeHOBCKHX CMeKTPOB MOPIOWeHHA BaHayHA B TuApusax, HUTPUax, KapOuyax 
M Oopuyax, OYeHb OIM3KH K TEM, KOTOpbIe HaOMOAaMch paHee Aint anasOruy- 
HBIX COeAMHeHHH THTaHa. Mmea B BUY TakxKe corlacne STHX JaHHbIX C pe3syJIb- 

‘TaTaMu pyrux uccjeqopanul (* 8), B KOTOpPHIX HsyYalacb TOHKaA CTpyktTypa 
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PCHTTeHOBCKHX CM€KTPOB MOTVIOWeHUA H 9MHCCHM XpoMa, HHOOUA HU MomHOReHAa 
B H€KOTOPbIX (pa3sax BHePeHHA, MOX%KHO CUMTATb, YTO OHH MMeIOT JOCTATOUHO] 
o6uiwH xXapaxkTep. 


VMuctutyT reoOXHMHH H aHaJHTHYeCKOH XHMHH Iloerynuw1o 
um. B. HM. BepuaycKoro 8 IV 1959 
AkafemuH Hayk CCCP 


Oyecckul MefarormueckHH HHCTHTYT 
um. K, JJ. YuiuucKkoro 


UWHTHPOBAHHAA JIMTEPATYPA 


49,E. BahumtTeatu, WH. B.Ctapuat, E.A. Kypaxosckuth, JAH, 122] 
365 (1958). 2 E.A. Kypakoscxku i, Hayun. 3an. Ogeccx. meq. uHcT. uM. K. 1. Yuunu- 
cxoro, B. II (1958). =) ahuumtTehu, E.A.Kypakospcekui, HW. b. CTa- 


z lah nl 8) 

p bt 4, DKypu. neopr. xum., 4, 245 (1959). 49.E.BahumtTetiu, E. A. Kypaxkoss| 
cKkuu, HM3s. AH CCCP, OXH (1959), Bp megatu. 9A. R. Ubbelohde, Proc. Roy. Soc.,} 
A159, 295 (1937). § P. JI. Bapuuckuh, 9. E. Bat umtetu, M38. AH CCCP, cep.) 
cus., 21, 1387 (1957). * A. 3. Menwuxkos, C.A. Hemuouos, Tes. jOKI.H 
Ha VI copell. MO MPHMeCHeHHIO PeHTTeHOBCKHX Jyueli K MCCeOBaHHIO MaTepHasoB,y 
wionb 1958 r., JI., crp. 103. § A.E. Teukun,M. VW. Kopcyuckxudl, Tes. oKnw 
ee VI coe 110 IIPHM€HEHHIO PCHTTeHOBCKHX JIyyeli K HCCIEQOBAHHIO MaTepHaoB, HIOHb 1958 r., |) 

PCED se LOU: 
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Jloxxann Akagemun nayr CCCP 
1959. Tom 127, Ne 3 


PH3SHKA 


b. B. MEABEEB u M. K. MOJIMBAHOB 


CIEKTPAJIBHOE YCJIOBME KAK CHIOCOB IIEPEHOPMHPOBKH 


(I1pedcmaeaeno-axademuxom H. H. Boezonwboeum 11 IV 1959): 


1, Kak u3BecTHO, B KBaHTOBOM TEOPUH MOA HMeeTCA TPYAHOCTb, CBA3AHHAat 
fb MOABJICHHeM JOrapHdMuyeckoro Noioca B OTPHLaTebHOH OOsacTH WIM Tak 
HasbipaeMoro «fyxoBoro cocrosHHA». Lia Mogenu Jiu Obwio MoKa3aHo (7), 4TO 
PBTCH OCOOeHHOCTLIO COsIafjaeT TOUHOe pelmeHve. B KBaHTOBOH JeKTPOAMHAMUKe 
Apyrux Oouee peaHcTHYeCKHX TeOPHAX NOJA O HAIMYMM Mosca Wear 3a- 
iKIOUeHHe ((?); CM., BMpoueM, (*)) Ha OCHOBe HCCeELOBaHHA ACHMMTOTHYeCKHX 
CBOHCTB CYMM «IJIaBHbIX WICHOB» PAXOB TEOPHH BO3MYINeHHH, MpuyeM, ecrTecT- 
iBEHHO, BONpOc O HaNHYHH TaKOH TPYJIHOCTH B TOUHOM PelIeHHH ocTaeTes OT- 
4<pbITbIM. IlocmeqoBpaTetbHOoe MpoBeeHHe TOUKM 3PpeHHA, YTO TaKHe CYMMbI 
PaBMUJIbHO NepefaloT CBOHCTBa TOUHOFO peleHHA BO BCel OOACTH HMMYJIbCOB, 
PHBOJMT K TaK Ha3bIBaeMOH MpoOleMe «HYJIb-3apsya» (*). 

HeyaByo 6piio yKasauo (4,°), YTo cofepxKallNe NOrapHpMuyecKHH MoOMtwc BbI- 
HParkeHHnsA Nusa dyHkKunh [puna mpoTuBopeyaT BbITeKaIOUlMM M3 CaMBbIX OOULMX 
ib usu4eCKHX NpeANOMORKeHHH CNeKTPaJIbHbIM TeopeMaM Uennena — Jlemana (°), 
Ha ObIJI MpeAox*wKeH MeTOA MoANpuKaLHH yHkuni [puna, NpvHBol_AulHH ux B Co- 
irylacHe CO CNeKTPaJIbHbIMH TEOPpeMaMH, KOTOPbIM MbI OyeM Ha3bIBaTb PeMOH- 
| usalinen. 
 PeqmMony, yKaspiBaeT, YTO MpemMoMOx*KeHHaA Mpolleqypa MOxeT UMeTb TPos- 
‘Kult cmpicai: 1) TOUHOe pelleHHe O6aaeT TEM Ke HE*U3sHyYeCKUM MOVIOCOM; Tora 
| PeAMOHAu3alHA CBOJMTCA K H3Me€HEHHIO FaMHJIbTOHHaHa; 2) TeopuaA MOA He 
ompeyeiaeT TOUHOTO peleHHA CHHCTBEHHbIM OOPa30M; PeAMOHAM3AallMA COCTOKT 
'B OTOOpe OLHOrO, PusHYeCKH pasyMHOFO, PeLICHHA H3 MHOXECTBA BOSMOIKHBIX; 
3) TOUHOe pemleHHe He OOaqaeT He*pH3HYeCCKHMH CBOHCTBaMH; PeAMOHAH3alluA 
ecTb yslyumleHve MeTowla mpKOmmKeHHA. Kakaad U3 9THX BOSMOXKHOCTeH OCy- 
WIeCTBIAeTCA B HaCTOAULeH KBaHTOBOM TeOopHH Noa — HeusBecTHO. UToOn! BEI- 
SACHUTb, K KAKUM (U3HUeCKHM CJIEXCTBHAM MpHBesO Obl OCyUecTBJIeHHe MepBol 
BO3MOXKHOCTH, Mbl paCCMOTPHM Mojeub JIM, B KOTOPOH rapaHTHpOBaHHO OcylecT- 
| BaaeTca caryyan 1). 

2. B mogenu JIu (*) TouHad penopMupoBaHHasd cbynkuua Ppuna ana V-ua- 
| CTHIbI uMeeT BHA 


‘ 


Ge pk aOvns ie mi 
Me) a0 TM inn 8 Mheroll ma este fe )iosede hee iggy sol sin Dols M1) 


rye 


ney=z{t + feel po) aE (2) 


wo? (w —Z) 
u 


dbyxuxuus, ppeyennat Uennenom u Mays ((1); Mbl Momb3yemca OO603HaveHHAMH 


sToH padotsl). B cayuae g? > g?2.,, KOTOPbIH MbI TOJIbKO H Oyqem paccmaT- 


puBaTb, g(x) uMeeT Hedusnueckuli nomoc npu x = —. Kpome toro, us (1), 
(2) BuqHo, 4TO cbyHKuMA g(zZ) aHANNTHYHA BO BCeli KOMINe€KCHOM MJOCKOCTH, 
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UCKMOVaA BTOpOl (PusnyecKHH NOOC pH z= O H AMHHIO paspesa OT Y MO od} 
BLOJIb BellecTBeHHOH ocn. IIpH zc 


2 (2Z) (ZN Na, (3) }] 
Ilostomy xk g (2) MOXKHO IIPHM€HHTb Teopemy Kom c KOHTYpOM, OKPy2KalouluM 
BCIO KOMIIJI€KCHYIO MJIOCKOCTb, HCKJOUAA BEILECTBEHHYIO OCb OT Z=—h JO} 


z= +00, KOTOpEI B cusy (3) CBOAMTCA K (B3ATBIM C OTPHIaTeJIbHBIM 3HAKOM) 
BbIyeTaM B MosIOcaxX —h H O MH pa3sHOCTH MHTerpasioB MO BepXHeMy HW HHXK- | 
Hemy Oeperam JHHuM paspesa. MbI mpuyemM TakuM OOpa30M K CIeKTpaJIbHOMY | 


MpelctaBsenuio yaa g (2): 


} 


we Dia) Cok ee 4 Pile) dx Al 
are heats ike eqym tet) eae ( 
rye 
= 
I(x) =—4 Img (x) = —2E® + 3(x) +1 (); 
) 

2 72 UE ORE dh (z) 

Fa) =35 i _. lid : Wi ies = ms (5) 


Bpruncsiasa c momompio (1), (2), (5) aABHOe BbIpaxkeHHe JIA CieKTpasIbHOH | 
WHTEHCHBHOCTH 


I(x) = pesnee dl oulbl Tie aes 30) (6) | 


E +P \ F (x)= ook + [wm xF (x)? 


BHUM, UTO OHO MMeeT THIMUHDIM, OTMCUeHHbI B (*, 5), pesoHaHCHBIli xapakTep. 

CnekTpasIbHoe mpexcTaBnenne (4), HanomMuHad M0 cbopMe Tpe6yemoe Teope- } 
Molt UeseHa — Jlemana, cojepxKuT dusnyeckH HegonycTumbili BKan B I (x) | 
B OTPHUaTeIbHOH OGacTH, T. e. H3-3a HaHuNA HecbHsHyecKOorO COcTOSHHA 


(—}) Hapymaetca HeoOxoqHmoe A BbIBOLa Teopempt UenneHa— Jlemaua | 
ycJIOBHe CNeKTpaJIbHOCTH. 


3. PeqMonzn3auna (7, °) cocrouT B 3aMeHe 
f 


OG \ an Pe) ae oe eee 
Biz) 2 (2) 80+ Tye 


(7) | 


moce vero Avia HOBO dbyHKuNH puna g’(z) MbI Nomyyaem yxe HOpMasbHOe 
lpeacrapnenue Uennena— Jlemana 


g (= —+\ ee (8) 


¢ TOH Ke CaMOM, Kak Jerko yOequTbea, cbyHKuneli J (x). 
Hiccneqopanue acHMNTOTHYeCKHX CBOCTB HOBO dyHKunn T puHa TNoKa3bl- 


BaeT, UTO MpH z—>0 peqMOHAN3allNA He CKa3bIBAeTCA (no-npexnemy g' (z= 
1 
+); IIpH CTPpeMJIeHHM xe Z K oo BMecTO (3) Tomyyaetca 


a ie 4 ut 4 | 
£ (Z)e= (2N 2) Mae N2 N2 7 ya (9) 


MoxkHO Tl0Ka3aTb, 4TO HOBAA KOHCTaHTa NepeHOpMMpoBKU OyeT Telepb 
YAOBJIETBOPATh (PUSHUECKUM TpeOOBaHHAM | 


Oso? alls (10) 
538 


TlockompKy MbI paOotamm c TouHOH dyxKuuelt [puna g(z), TO AcHO, 4TO 
Hopaa g’ (z) ye He OyeT oTBeYaT MepBOHaYanbHOMy ramubToHHany. Hama 
| lleIb OyeT COCTOATH Telepb B TOM, YTOObI HaliTH MOAMHUMpOBAHHbIi raMuJb- 
zs 
“TOHHaH, WIA KOTOporo g’ (z) GyzeT dyHKuner Tpuna. 

4. Bpejlem Jia sToro HoBylo cbyHKunto A(z), o6osHauuB ee A’: 
1 
h’ (z) ==—, (11) 
g" (2) 
HM BBeweM PyHKUHIO y(z) = 27h’ (z). DyuKuua y(Z), B CMY CBOHCTE (yHK- 
mu g’ (z), OyqeT anannTHuecKOl BCIORy, UCKIIOUaA TOMOc py z=0 u pas- 


pes (u, + oo). Jlelicrsurenbuo, B cuy (8) g’(z) He MOxeT HMeTD Hysel HH 
BHe BEelIeECTBEHHOM OCH, HH Ha OTPHaTebHOM BeULeCTBeHHOM nosyocu. B uH- 


~ 


-vepsasie xe (0,1) g’(x) He MomxerT oOOpaTHTBCA B HYJIb, HOCKOJIbKY Ona: 
a) MOHOTOHHA B HeM, Kak BUZHO u3 (8); 6) Gonbme 0 npn x >-+0; B) mpu 
(X—>w g’ (vu) =h 1 (w)+ (utd)? Nx*S0 (mel BocnOmb30BaNINCbh CeKTpaJIbHbIM 
'Tipeactassienuem (2) fais A(u)). Tlostromy K y(z) MOX%KHO TpHMeHUTb TeopemMy 
Kom C KOHTYPOM, OGXOJALIMM B MOOXKUTebHOM CMBICJIe BCIO KOMIIJIeKCHYIO 


MJIOCKOCTb, HCKJIOUAaA oco6eHHOCcTH, WM MOWYIMTh JIA Hee CHUeKTPaJIbHOe Iipey- 
| CTABJICHHE 


1@Q=L+\ POs Pe) = flax +i). 


YMHOKeHHeM Ha 2? MO/TydaeM OTCIOMa CIeKTpasIbHOe MpemctaBwenue Aa A’ (z): 


co 


(2) =2[1 + \ F’(x)de | (12) 
we 
CO CiekTpabHOn byHKuMelt 
F’ (x) =—gImh' (x + is). (13) 


Cpapyupaa (12) n mpegctapnenne (2) Ana A(z), BUAMM, JTO OHM pa3un- 
yaloTCa JIMIb 3aMeHOM cneKTpaJbHoli cbyHkunu F(x) wa F’ (x). Tockonpxy (°) 
-usuueckn F(x) mpezctapiset coOoH kBagpaT npowsBeyeHuA Ha toJaemoro 
3apsaa Ha cbopM-cbaxtop f(x), TO, YTOObl MOAHO ObIIO Obl Tak Ke HHTEpMpe- 
| rupopatb F’(x) fiat HoBOroTraMWJIbTOHMaHa, Hayo, uToOb! F’ (x) ObiI0 nowo- 
*KUTeNIbHO. SABHOe BEIUHCMeHHe, uCMOmb3yroulee (11), (7), (5) H (2), Maer 


F'(x) = sald coe te) a) Sei) (14) 


[! + 75 Fa 7 (1 +P F () sae [ee } 


| Pr. e. STO yCIOBHe OKasbIBaeTCA BbITOHCHHBIM. 
Virax, ecm BBecTH HoBbIi cbopM-cbaxtop f’ («): 


FAG) eee IEE (15) 


4r? w? 


TO HOBbILi TaMHJIbTOHHAaH, OTJHUAIONIMHCA OT NMepBOHAYabHOrO JIMIWb ApyrHM 
cbopm-cbaxTopom f’(w), mpHBeyeT B TOUHOCTH K TOM %e dyHKiwe Tpuna, uTo 
MH peMOHAMsHpoBaHHad cbyHKkuNA Tpuna g’(x) meppoHayasbHoro raMuJbTO- 
HiaHa. Mupimu ciopamn, 6 Cayuae 1) peOmonOusayusn cocmoum 6 samene dopm- 
gpakmopa, npueodueweeo K mHUMot KOHCMaHMe nepeHopmuposKU (3), Ha Opy- 
2oti, OOHO3SHAYHO No HemYy onpedensemoui mopm-dakmop, Komopolti (9) ne npu- 
eedem 6oNee HU K MHUMOLL NepeHopmuposKe, HU, CACOOCAMeALHO, K KOYXOBOMY 
COCMOAHUT0. 
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5. UIpencrapnaer uuTepec paccMorpeTb cielvaubublit cilyyaH OTCYTCTBUA 
tbopm-baktopa f() = 1. pupil Bug h(x) aa sToro culyyad MpHBeseH B pa- 
Gore Uennena u Hayan (1), a 3HayeHHA KOHCTAaHT A NX MOxHO HaliTh B 
NIpHOMKeHUAX CaOOH MU CHJIbHOM CBASH. Jina cma6ow CBA3H 


2 


1 ie 2 : wedES) 
Risse I NG ae ay eae (16) 
Ucnonb3yi 3TH 3HaYeHHA, HAXOJMM B IIpeAeNbHbIX CJIYIaAX MaJIbIX HW CBEpX- 
BbICOKUX SHeprHuh 


f(o)=1 gna o=4p,; i hie oe pieses In-->l, @ Sh. (17) 


n— 


Hakone, Ip «yMepeHHO BbICOKHX» 9HepruaX © ~ cbopM-bakTop oOOHapy- 
XKUBaeT pe3O0HAHCHOe NoOBeeHHe 


PR Pa See Ne, ee a (18 
ee t+y]t+in 2] ; 


my? 


BG eke 2) 


Ilepppti ueH B 3HaMeHaTevie (18) OOpaljaeTca B HYJIb IPH © =@, Mp ITOM 


@23,6%, f’ (0) = 0,41. (19), 
OrMetTuM ellie, TO JIA MepeHOpMUpOBKH 3apsya Nosyyaerca 
N?=0o, N®=N=y, g” =>, g=2r. (20) 


6. Bu Bog. Mrak, B cayuae 1), kKorga raMHJIbTOHHaH MPHBOAMT K Pu- 
3H4eCKH  HeONYCTHMbIM CJIEACTBHAM, MPOABJIAIOWIMMCA B HapylieHHHu 
Teopembl JlemaHa — Uenena, npwem PeymMoHya ucnpaBaseT elo 3a cuer 
oOaBleHHA K TaMHJIbTOHHAaHY KOHTpuleHa Tuna (f’ —f), He sABJIAIOWLerocs 
MOJIMHOMOM 110 @ HM NOTOMY CYIJeCTBeHHO HeOKaJIbHOrO. B HepesATHBUCTCKON 
TCOPHU 9TO, KOHEYHO, HE BHOCHT MpPHHUNMHaJIbHbIX OCJIOMKHEHHH. 

IIpu nonpirke nepeHTH K peJIATHBUCTCKOM TeOpHu MbI CTOJIKHeEMCA C JBYMA 
TPYAHOCTAMH. Bo-nepBbIxX, IpocTpaHCTBO H BpeMsa He OyyT Gosee pacllenJeHHT, 
M Mbl MpHJleM K TeOPpHH, HeOKaJIbHOM HE TOJIbKO MO MpocTpaHcTBy, HO HU 10 
BpeMeHH, T. €. K PeJIATHBHCTCKOM HeJOKAJIbHOH TeOPHU MOJIA CO BPeMH TIpHcy- 
ItMMMU eH mpoOmemamv. Bo-Broppix, B HaCTOAUHX PeJIATHBUCTCKUX TeOpHAax 
M1QJIA MbI H€ 3Ha€M TOUHOFO PeLIeCHHA, a MOXKEM, B JIVUINEM cyuae, TOJbKO Mpo- 
CYMMHPOBaTb HEKOTOPHIe «PaBHbIe» MarpaMMpl. Bompoc 0 COOTHOWIeHHU Tako 
CYMMBI H TOUHOFO PeleHHA OCTAeTCA, KOHEUHO, COBEPIICHHO OTKPBITbIM. 

Mp! Bpipaxkaem OlarogapHocTs H. H. Boromo6osy u J. B. MupKosy 3a 06- 


CyKeCHHe MOJYYCHHbIX pesyJbTATOB, a Takxxe IT, Peamouzy 3a MpucbiIKy mpe- 
IIpHHTa. 


Matemaruuecku wucTHTyT um. B. A. Crexmopa Tlocrynuao 
AkaylemMuH HayK CCCP 23 Ill 1959 


OG6bequHeHHBI MHCTHTYT SAePHEIX UcCTeZOBaHUli 


UMTHMPOBAHHASA JIMTEPATYPA 


SGC asa 
nay, HW. 8H. Io 
103, 1005 (1955). 


Sn, W. Pauli, Dan. Mat. Fys. Medd., 30, Ne7 (1955). ? JI. 0. Jlan 
955). *P. Redmond, Phys. Rev., 112, Ne 4, 1404 (1958). 5 H.H. Boroaw6o B, 
pe 


n, 

Mepauuyk, JAH, 102, 489 (1955); H. dA. omepauuyk, JAH, 
3H. H. Boroaw6os, J. B. IlupKos, Nuovo Cimento, 3, 845 
B 

5 


(1 
A. A. Jloryxuos, J. B. Wupkos, Ipenpuur OOsequnen. uucr. anepu. ., P-295 
(S59) eee Geek 6 BPA ae 


mento, 11, 342 (1954). 
540 


1 én, Helv. Phys. Acta, 25, 416 (1952); H. Lehmann, Nuovo Ci- 
*T. D. Lee, Phys. Rev., 95, 1329 (1954). 


Hoxnaynp Akagemun nayrk CCCP 
1959. Tom 127, N 3 


PHSHKA 


®. C. OAN3YJJIOB, H. H. COBOJIEB u E. M. KYAPABLIEB 


TEMNEPATYPA AS3SOTA HM BO3SKYXA 3A YJAPHOM BOJIHOK 
(ITpedcmaeneno axademuxom JI. B. CKobenoyoinom 4 IV 1959) 


IIpu paspymenuu QuadparMpl, pa3syesiouleH OTCeKM HU3KOrO MU BbICOKOTO 
| WaBJleHuaA yapHou TpyOpl, B OTCeKe HH3KOFO JaBIeHHA PacnpocTpaHAetcaA yMap- 
| Had BowHa. S3Had TeMnepatypy 71, MJIOTHOCTh Pp; HW WaBJeHHe Py B OTCeKe HU3KOTO 
| WaBlenua JO pacnpocrpanenua yapHoli BOAHbI H M3MePpHB CKOpOCTb yfapHou 
BOJIHbI Ws, MOAHO PaCCuHTaTb NapaMeTpbI rasa mocde NpoxomAenuA yepes Hero 
yAapHoli BowHBI,T.e. 72, pe P2 H U2 — CKOpOcTb JBMxKeHHA rasa. PasroHAIoluluA 
ra3 J[BWXKeTCA 3a PpasrOHAeMbIM 
ra30M CO CKOPOCTbIO uz, H Tak 
KaK Us >U2,TO Mey (Ppou- 
TOM ylapHOH BOJIHbI HW KOH- 
TaKTHOH MOBeEPXHOCTbIO, pa3- 
Tedsaroulen 06a rasa, oOpasy- 
eTCd OOaCcTb rasa, HarpeToro 
)} Ho BbICOKOH TemMMepaTypHI, 
| HaspiBaeMaa mpoOKoH. Corwac- 
HO Ya30J,MHaMH¥ecKHM lpe- 


CTABJICHHAM, Temnepatypa, 

AaBlleHve HW UMOTHOCTbB BOJIb 0 aD 100 150 200 250 pw cek 
MpoOKH MOCTOAHHBI, a JIHHa 

ee pacTet JIMHEHHO CO BDeMe- Puc. 1. DkcmepHMeHTaJIbHEIe WZaHHbIe O TeMMepaType 


HeM. TaKOBbI lpelcKa3saHua BqOMb mpoOKw. As0T, pi = 10 mm. I —UuUs= 
ra30JMHaMUKH, MouTyYeHHbIe Ha 5 (2,320,07) Km/cek; 2 — Us= (2,75--0,05) km/cex; 
. 8 —tis= (3,14-40,04) km/cex. Kanaan u3 KpMBbIXx 
OCHOBaHUH PAA AOMYULCHHM H  npenctapaaer cpequee u3 6 ontitos. IlyakTap — Teo- 
ufeanusalunu. Tak Halpumep, peTwyeckoe pacmpeyemeHue TemnepatypHl. Ilo ocu 
pH MpoBeweHuu ra3s0qvHaMu- aOcCWHCC OTIOXKeHO BPeMA Ipuxoya ucceyemoro 3ue- 
YeCKHX PACUeTOB B MepBOM IIpH- MeHTa IIpoOKH K TOUKe HaGwIOAeHuA, PacmooxweHHOK 
Ha paccToAHHN 3,5 M oT AMacbparMEr 
OI 2KCHHH mpemnoularaetca 
MIHOBCHHOe PpacKpbITHe ua- 
@parMpl, MrHOBeHHOe YCTaHOBJIeHHe TepMOAMHAaMHMYeCKOrO paBHOBeCHA 3a 
@poHTOM YflapHOH BOJIHbI, OTCYTCTBHE MOTepb 9HeEPprHu, MOCTOAHCTBO CKO- 
pocTH YyapHOH BOJIHbI BAOb yapHol Tpy6bl, cylleCTBOBaHHe 4eTKOH 
rpaHHIbl MexKy PasrOHAeMBIM HU PasroHAIOWNHM rasamu. Mexyzy TeM, HEKOTOPHIe 
43 9THX MpeANoOKeHHH MoryT HW He peayH30BaTbca. T]ostomMy HeOOXOAHMOCTh 
MOJYYCHUA IKCMEPHMCHTAJIbHBIX JAHHbIX O COCTOAHHU raza 3a yapHol BOJHON 
HM CpaBHeHHA UX C TeOpHeH OUeBHJHHI. 

Ilepppre SKCMePHMeHTaJIbHbIe JaHHbIe O TeMMepaType BO3yXa HW a3z0Ta 3a 
yWapHow BOTHOM ObWwIM NOyYeHHI B Hallie JaOopaTOpuN Cc MOMOMbIO OOOOMeH- 
HOrO MeTOJa OOpauleHHA CNeKTPaJIbHbIX JIMHUH Cc CPOTOSeKTPHYeCKOH peructT- 
pauvet (1). Brio ycraHoBeHO yOBJCTBOPHTebHOe CormacHe TeopeTHuecKUX 
WM 9KCHEPMMeCHTAJIbHBIX Pe3YJIbTATOB. OAHAKO BO3MOXKHOCTH PoTOIIeKTPHYeCKO- 
ro BapHaHTa MeTOJa OOpallleHHA CNEKTPAJIbHbIX JIMHUM He ObIWIH HCMOJb30BaHbI 
nmomHocTbio. MmMenuHo, He ObIIO WeTaJIbHO H3y4eHO paclipeselteHue TeMNepaTyPpbI 
BROJb MpoOKH. Hacrosulad paOota NocBAleHa PeWIeHHIO STOH 3aauH, 
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OnbiTb! IPpOBOAHHCb Ha YapHou Tpy6e, omucaHHol pauee (’,?). B KayecrBe: 
pasrousiollero rasa IpuMeHsvica BoRopog. Msamepeuue cKOpOcTH yapHOU BOJHEI jf, 
NPOH3BOLHJIOCb HOHH3AlMOHHbIM MeTOJOM. TemnepaTypa H3Mepsiacb 10 OOpa— ‘j 
ujenuio D-nunui natpus. Harpuli mu60 copceM He BBOJMICA B Tpy6y, T. e. 
UCIOUIb3OBaJIOCb CCTECTBEHHOE 3arpxAsHeHHe TpyObl HM uccseqyemoro rasa, JHOO 
CTCHKH TpyObi Culera CMa3bIBaJIHCb pacTBOpoM xslopucToro HaTpus. Tlepspie xe 
OMbITbI NO H3MepeHHIO TeMMepaTypbl asoTa WH BOSAyXa MOKAa3aJIH, YTO TOMbKO 


Am/cek 2 


pH CpaBHHTeIbHO MaJIbIX 
Us perucrpHpyeMaax Temnepa— 
Typa MOCTOAHHA BJOJIb YaCTH 
TeOPeTHYeCKOH JVIMHbI MpOOKH 
(puc. 1). TIpu us~3—4 xm /cek: 


be § HaOmojaica pesKuli cnay TeM— 
25 0 S$ TWepatypi. 
¥ 995 = JIpa mpeqnooxwKeHHA MO*K- 
Z , 
G90 HO ObIWIO =BBIABHHYTb = AJA 
cee oObacHeHUA 3TOrO aptbeKTar 


of mis 20 25 30 
Pacemosnue om duagpaeme! ———= 


Pue.2. Pacmpejemenne CKOpPOCTH yapHOli BOJIHbI BXOUIb 
yAapHou Tpy6n. Asor. J — pi= 50mm; 2—pi= 10 um 
Kaxkjad KpHsaa — cpeqHasd us 8 ONbITOB 


1) CxopocTb yapHoH Bou- 
Hbl BJOJb YylapHoH TpyOpl 
HeMOCTOAHHA, HW TaK KaK KaxK— 
Ibi yuacTOK MIpOOKH COOTBeT- 
cTByeT oMmpeyesIeHHOMy y4a- 


CTKy TpyObl, TO pa3JIM¥HBIe 
yuacTKH MpOOKH MOryT HMeTb pa3sJIHUHBIe TemmepaTy pb. 

2) CBeveHve HaTpHA 3alla3qbIBaeT 10 CpaBHeHHIO C MOMeCHTOM IIpHxofa yap-— 
HOH BOJIHbI, H PperHcTpHpyeMble TeMnepaTypbl XapaKTepH3ylOT KOHeIL MpoOKH 
WIM [axe OONaCTh NepeMelIMBaHHA BOROpoa uM Usy4aeMOro raza. 

PacnpeyejeHue cKopocTH yjap- 
HOH BOJIHbI OblWIO HAMM TMoOpoOHO 
u38y4eHO C MOMOLLbIO 8 HOHH3alLHOH- 
HBIX JATUHKOB, Pa3MeL[CHHbIX BIOJIb 
yapHouw TpyOnr. Buamxnuli k Qua- 
(pparme JaTuHuK 3aNyckal x yuLy10 
pasBepTky ocluorpapa OK-17M, 
C MOMOULbIO KOTOporO perucTpupc- 
BaJIMCb HMIMYJIbCbI, OTMeUAIOIILHe MC- 
MeHTbI TIPHXOa yapHOH BOJIHbI B 
pasIMUHbIe CEYeEHHA YapHOH TpyG6pr. 
HayekuocTb pa6orn Bceii HoHH3a- 
IMOHHOH CHCTeMbl H3MepeHHA CKO- 
pocTeH OblJIa NpoBepeHa MyTeM OJHC- 
Bp€MeHHOrO SMepeHHA CKOpocTH = 4 
YapHOH BOJIHbI WJIMpHbIM MeTOJIOM Cc 
poToseKTpuueckoli perucrpanneli (?) 
WM HeCKOJIbBKHMH TapaMH aTUMKOB B 
OMHOM ceyeHHH. B= Hatem pa6o- 
yeM JIMama30He 3HaueHHH Uncen Ma- 
xa (6+12) 06a meroga japan pe- 
3YIbTATbI, COBNAaarollve B Mpewemax 
OWIMOKH 9KcMepuMeHTa (-+-2%). 

Jlanuple 0 paciipexeseHuu CKOpOcTH yapHOl BOHEI BOM yapHonk TpyOvr 
mpeAcTaBJieHbl Ha pc. 2. Onu corsacyroTcsA C MaHHBIMH Jpyrux aBTopos (4,°). 

Jl BbIXCHeHUA BoMpoca O 3aNa3qbIBaHHH CBeYeHHA HaTPHA MbI MpoBew 
C€pHiO ONbITOB MO PerHCTpallHH WIJIMPHbIM MeTOJOM B OJHOM ceyeHHH yapHolt 
TpyObl MOMEHTOB TIPUXOLa yapHOi BOAHEI, KONTAKTHOM MOBepXHOCTH HW Havaa 
cBeveHHa HaTpla. Perucrpallud WIIMpHbIX CHPHaJIOB UM CBEYCHHA HaTPHA Beach 
yepes OMMH MOHOXPOMATOp H Ha OJHOM (POTOYMHORuUTee B cBeTe D-nnHni Na. 
THMHUHbIe OCIHIOrpaMMbl NpUBexeHb! Ha puc. 3. OnbITHI NO H3MePeHHIO JWIMHbI 
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100 pcek 


020 4 GO 80 


to Ne 

Puc. 3. TumMuHbie OCWMJIIOrpaMMbl CHPHaJIOB? 

1 — wuupxoro, 2— cpeyenua D-nMHu HaTpHaA, 

8 —wwupHoro wu cBeseHua D-nnHHH HaTpus. 

Asot, pi= 10 uM, us= 3,1 Km/cex. P—poxr 

yapHol Bomb, K — Hayao KOHTaKTHOM OO- 
JacTH 


pOOKH C MOMOUbIO WIWIMpHOrO MeTOfa MoKa3aH, YTO ee JWIMHAa cocTaBUIAeT 
‘25 CM H, CJI€OBATEIbHO, BPEMA €€ MPOXOKMCHHA MHMO TOUKH HaOJIOeHHA, 
i3ABHMCUMOCTH OT pexkuMa, CocTaBiaeT 120—60 ucex. CpaBHenuve skcnepumex- 
JIbHOH AJIMHbI MpOOKH C TeOpeTHYeCKH pacCUHTaHHO MoOKasasi0, YTO UCTHH- 
Al JJIMHa IPOOKH WIA as0Ta HW BO3yxXa IPHMePHO B Ba pasa kopoye Teopetu- 
¢cKOH (cM. puc. 4). 

| AnaJIM3 pesysbTaTOR MO H8MepeHUtO TeMMepatyp MeTOJOM oOpalleHua cneKT- 
RJIbHBIX JIMHHH (puc. 1) Mu pacipesxetenus cKopocteli no une TpyOni (puc. 2) 
pKasall, YTO XO TeMMepaTyPbl He JIA BCeEX PeEXKUMOB MOXKerT ObITh OObACHEH 
fhOJOACMbIM H3MCHEHHeM CKOPOCTH BOJb TpyOpl. SanasqprBanue cBeyeHua 
ATP MpHOHsuTeIbHO Ha 10 pceK. (cM. puc. 3) nO cpaBHeHHIO C MOMeHTOM 
Pbuxoya yAapHOK BOHbI TakKxKe HE MOrIO OOSACHHTh HaGMOJaeMbIli xO Temne- 
ATYPbI BAOb MpoOKu. PerucrpupyemMax no HaTpuiO TemMlepatypa ecTb Temme- 
ATYPa OCHOBHOH YacTH MpoOKH, a ’ 
fe TOJIBKO e€ XOJIOMHOrO KOH, 
) AHHYALLero C KOHTAKTHOH MOBep X- 


Takum o6pa3om, o6e padoune 
IMMOTeSbI He CMOTJIM OObACHHTb 
ma0ronaeMbpit xo TemMmMepatTypbi of 
OJIb IIpOOKH, UW MbI ObIIM BLIHy2K- Veena hous 
>HbI IIPOBEPUTb elle OAHO, ecTecT- 1—>laanacrol~ ies 
HHO HalipaluMBarolleeca, mpey- 
jouoxwkeHue. IIpH mpoxoxyennn 
WapHOH BOJIHbI BAOb yapHor 
dyOnl y ee aT haan Puc. 4. Pacnpegemenve Temnepatypbl Bomb 
(OrpaHHYHbIH CON, TeMNepatTypa mpoOKu. Asot, pi= 10 MM. CnaowHaa Kpu- 


OTOPOrO HHxKe TeMNepaTypb! Apa Bax —— TeOpeTHYeCKaA 3aBHCHMOCTb TEMII€- 


| poOKu. Stor cao Moxmker cofep- paTyPpbl, paccunTaHHas C yueTOM pacmpeseste- 
y HUA CKOPOCTH yapHOH BOJIHbI BOMb TpPyOnl. 


: ATb OOJIbUIOe KOJIMYECTBO MOCTy- SKCNepHMeHTaIbHbIe JaHHbIe O TeMMepatype 
LF AIOULHX CO CTEHOK «XOJIOJ[HBIX» npescTapmenbl Toukamu: a — no .D-1HHHaM 
apoB HaTPHA, NOTOWLalOuluX, HO HaTpua, 6 — mo munuu Bat 4554 A. Kaxyaa 
te usmyyaiomux. Hasuyne taKux Touka — cpeynaa u3 6 onbitos. Jlanupie o: 


| WMHEe MpOOKM HM KOHTAKTHOM OG6acTH Noy- 
[apoB MOXKeT MIpHBECTH K 3aHHxKe- Y@HBI LWIMPHBIM MeTOJOM 


MIO PETHCTPUPYeMbIX TemMMepaTyp 

ine OnbiTbl N0Ka3aJiv, UTO pH TULATeJIbBHOM MpOMbIBKe OKOH Nepe, KaxKJIbIM OMbi- 
tom Nosy4aeTca YHOBJCTBOPHTeIbHOe COrsacHe IKCHepHMeHTa H TeOpHu — Xo 
(eMMepaTyPpbI BAOJIb MpOOKH COOTBeETCTBYeT XOMY, PaccCYMTaHHOMy Mo pacipeje- 
(I@CHHIO CKOPOCTH yapHOH BOJIHbI BAO TpyOnt (puc. 4). Enye Oomee yopserBo- 
DUTCIbHbIC PESYJIbTATHI ObIIH MOJyYeHbI HaMH, Kora BMecTo D-jMHuH HaTpua 
bl HCMOJb30BaIM HOHHY!O WHHUIO Bat 4554 A (puc. 4). Sto nosBouHsIO Nou- 
OCTbIO H306aBHTbCA OT BJIMAHHA MOPPaHH4HOTO CJIOA, B KOTOPOM HoH Ba or- 
YTCTBYIOT. 

Kak BHHO H3 pic. 4, 9KCHePpHMeHTAaJIbHbIe JaHHbIe O TeMMepaType yOBuJeT- 
BOPUTEJbHO COrsacyloTca c TeopeTHYecKHMU. TakuM oOpasoM, HaMH ycTaHoBue- 
a BO3MOXKHOCTh MIPHMeHeHHA MeTOa OOpalleHHA CNeKTPaJIbHbIX JIMHHH MA 
3yUeHHA pacipeseneHuA TemMMepaTyp BAOMb mpoOKU. Corsmacue TeopeTHyecKUXx 
9KCI€PMMeHTAJIbHbIX JAHHBIX O TeMMepaType HM ee pacmpeseeHHH yKa3biBaeT 
a ClipaBeIMBOCTb TeopHH. Copmayenve Temlepartyp, H3MepeHHbIX M0 JIMHMAM Na 
Bat, yKa3pipaeT Ha CyUeCTBOBaHHe TepMOAMHAMHYECKOLO PaBHOBECHA B a3z0Te 
M BO3qyxe 3a yapHol BomHOH. HaOsmogaemoe Byob MpOOKH pacnpeyesmenne 
eMlepaTypbl yKa3bIBaeT Ha TO, TO MpOOKAa «IOMHUT» Te yCJIOBMA, IPH KOTOPbIXx 
oO6pasoBasica TOT HIM HHOM ee 3JIeEMeHT. 

_ TIpu nupomerpuyeckom ucculeoBaHMM COCTOAHHA rasa 3a yapHOu BOHON 
O6OOUICHHBIM MeTOJOM OOpallleHHA CMeKTPaJIbHbIX JIMHHH Mbl PeKOMeH/LyeM 
IPOBOAMTb usMepeHusa no D-HHuAM HaTpua No 3500°K, a cBpmue 3500°K — 
mo HOHHOL wuHuH Ba 4554 A. Oro no3sBouHT H36eKAaTb UCKaKaloulero BIMAHHA 
MOrpawuyHoro COA Ha PesyAbTaTbI H3MepeHHH. Kpome Toro, OTMeTHM, 4TO 


043, 


1 


mp (boTOseKTpHYeCKOM BapHaHTe MeTOsa OOpalleHHA CIe€KTPaJIbHbIX HHMI} 
B OTAMUMe OT (ororpaduyeckoro (°), WesecooOpasHo paOoTaTb C WIMpOKHMH me| 
aamu. B 3ToM slerko yOeQUTbCA, aHaJIM3HpyA TOUHOCTb (porosmeKTpuyeckor) 
BapHaHTa C yYeTOM TOFO, YTO pelllalolllee BIMAHHE Ha TOUHOCTh OKAaSbIBaIOT PlyK | 
Tyalluu (POTOTOKAa, KOTOPIe PpacTyT C yBeJMYeHMeM CBETOBOFO MOTOKAa Kak KOpeH} 
KBalpaTubilt. [losromy u3MepeHua MPOBOAHJIMCh C WMpHHAaMH IesleH cneKTporpa 
dba MCII-51 (cpequaa kamepa), paBubimu 0,1 MM, ¥TO MO3BOuIAeT H30aBUTbCA O' 
(balykTYalu MW MOBbICHTb TOUHOCTh M3MepeHHi. | 

Mbt He CMorviv H3y4aTb pacnipeyemenue TeMMepaTypbl B Havase MpoOKH, Py 
MOXKHO ObiWwIO OKULATh BMAHHA KOsMeOaTebHOH WM AHCCOMMANMOHHOH pesakca 
Ili. ITO OGyCMOBJICHO Kak 3ana3bIBaHHeM CBCYCHHA HAaTPHA, TaK HM HeJOCTAaTOY| 
HOH paspellaroulel cmocoGHocTHIO (MO BpeMeHH) Hallet ycraHoBKu. Hecmorp,, 
Ha 3TO, B HEKOTOPBIX OMbITaX Ha agoTe (cM. plc. 4) B Hayase MpOOKU OpbiiM 3aMe 
YCHbI OTKJIOHCHHA, CBASAHHBIC, MO-BHAMMOMY, C KoeOaTeJIbHOH pedaKcalluen 

TloquepkHeM, 4TO Mp McceqOBaHHM a30Ta Ha HCKOTOPbIX PpexUMaX B act} 
OMbITOB MbI HaOwJOJlaIH B KOHUe NpoOKN MOBbIeHHe TeMMepaTYPbI, KOTOPO\ 
Moro ObITb OOYCOBICHO XHMMYeCCKHMH peaKIMAMH B KOHTAKTHOH oOOacTH) 
pasenmoue a30T H BoJopoy. Sto sBNeHHe ananorM4yHO TOMY, KOTOpOI] 
Obul0 OOHapyxKeHO pu HucceqoBaHuN Boszyxa (7) pH py = 5O MM, Korat 
HaOOLasOCb MOBbILMeHHe TEMMepaTYPbI 3a CUeT TOPeEHHA BOMOPpOMa B KOHTAKTH 
HOH oOsacTH. 

B 3akmroueHve OTMeTHM, 4TO Mocae oNyONHKOBaHNA paOoTH! (7) NoABMIACcH 
pa6ora (*), BbIMOJIHeHHaA HEOOOOMLEHHbIM MeTOJOM OOpallleHHA CIMeKTPaJIbHbI?} 
JIMHH Ip CpaBHUTe/IbHO MaJIbIX 3HAYeHHAX CKOPOCTH yapHo BomHEI (M=h 
= 5,7+7,4 u T~2000—2800°), pesymbTaTbI KOTOPOH CormacylOTCA c UacTb 
HalllMX Pe3yJIbTaTOB, MOJYYeCHHHIX B (+). | 

Axstopbl 1puHocat OmarofapHoctb A. B. Tloranopy u C. C. Cemenosy 3a} 
oOcyKWeHHe pesyJIbTaTOB WM IWeHHbIe CoBeTHI, a TakxKe E. T. Aurponosy 3é 
MOMOIWLb MpH MpOBeeHHH SKCIe€PpHMeHTOB, 


{ 


| 


Ousuyeckult MHCTHTYT uM. II. H. Jle6enesa Tlocrynuso 
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Fornane Akagemuu nayrx CCCP 
1959. Tom 127, Ni 3 


QHEPLETHKA 


1. M. TPOBMAH yw 10. HW. CMHPHOB 


IKOHOMHMYHOE PACIPEAEJIEHHE HATPY30K CYTOUHOLO 
iPA®HKA AJIA IJEKTPOCTAHUMH CMEWMIAHHOM 3SHEPrOCHCTEMBI 


| 
| 


(ITpedcmaeneno axademuxom A. A. Baaeoupasoeum 10 IV 1959) 


B craTbe JaeTca pelienue clelyroulen 3aqaun: 

Vimeetca cMeliaHHand 9HeprocucTeMa, rye rH{pocTaHWuHu MOTyT Haxo,UTEcs 

Kackajle. TpeOyetca HaliTH Takoe pacmpeyesieHHe MOLW[HOCTeH MEXKIy cTaHlnsa- 
WH CHCTeMbI, IPH KOTOPOM Bce NoTpeOuTesu OyAyT YAOBJeETBOPeHBI, Kaxkaa 
‘MIPOCTaHIMA U3pacxOyeT 3aaHHOe KOMMUYeCTBO BOLbI HM CYMMAapHOl pacxoy 
‘OMJIHBAa Ha TeMJIOCTAHWHAX OyeT MMHUMAJIbDHBIM. 
Safaua pelllaeTcA MOCeOBaTeJIbHBIM YJIYYWICHHeM PeaJIbHOTO pexKUMA, OCy- 
[ECTBJIA€MbIM TaKHM OOpa3s0M, YTO KaxKbIii BHOBb NOJyuaeMbI PEXKUM TOKE 
easieH (T. €. MPH 9TOM perxKHMe BCE NOTPeOUTeIH YAOBJIETBOPeHbI, THApocTan- 
{MM PaCXOLYIOT 3aaHHOe KOJIMYeCTBO BOJbI H BCC Harpy3KH BCeX d/IeKTPOcTaH- 
WH Je@KaT B 3aaHHbIX Mpesenax). 

Ilpeqmaraemprt MeTOy MO3BOJINeT PeWIHTb STY 3aayy, UCHOb3yA peab- 
ible TpadUuKu, YAHTHIBaA JBYMKeHHe Opedosw u NOTepH B CeTH. 

§ 1. WocraHopka 3agaun. Ilyctb cytKu pa36uTp Ha L paBupix 
IPOM@2KYTKOB BPCMCHH HM yCTb Ha KaxKOM mpoMexytTKe A; noTpeOsemaa 
3 cucTeme B MoMeHT ¢ MomHOcTh P,(t) 6yxeT MocTOAHHOK u paBHoli PZ, rye 
{— Homep mpomexytka. MouiHocTu cTaHuui Ha 9THX MpoMexyTKax BpeMme- 
4M Mbl Take OyJeM CUNTATb MOCTOAHHBIMM HW OOO3HAUHM UX YEpes Pi, rae 
BepXHUM MHeKC — HOMep UpOMexKyTKa, a HHXKHHM — HOMep CTAaHIMH. 

C mpakTuyeckol TOUKH 3peHHA Takand Uleamu3alluA Npuemsema, uOo dMCc- 
iu10 L MOXKHO B3ATb KaK YFOJHO OOJIbUIMM, a Ha MaJIbIX HHTepBaslax BpeMeHH 
BCe paCCMaTPHBaeMbIe MOWLHCCTH NOYTH MOCTOAHHBI. Kpome Toro, Mbl mpey- 
ojlaraeM, 4YTO JIA KaxKOM CTaHIMH WM KaxKoro uHTepBasa A; yka3aH Ha- 
op o6opyoBaHua. 

_ Tlyerb qaHHaa aHeprocuctema cocTouT u3 N rufpocranuni c HoMepaMu 
j1, 2,...,N u R Tennocranunh c Homepamu N+1, N+2,...,N+R. 

| Ecam rujpoctanuuau pacnosoxwKeHbl Ha pa3HbIX peKaxX, TO J[BH2KeHHe 
Wpedos B CTBOpPe Kax Joli THApOCTaHiMH He 3aBHCHT OT paOoTb! Apyrux ruy- 


jpocTaHuni. B 3TOM cuyuae Hallop Hi. rHApocTaHwuv B KOHIIe l-ro IIDOMe- 
KYTKa BpeMeHH OpeweseH MpeAMWIECTBYIOUIHM PeC2KHMOM, HeKOTOPbIMH Mapa- 
MeTpaMH, 3avaHHbIMUM Meee Ome cea YCJIOBUAMH WM ABJIACTCH ABHOH | 


iB 
@yHKWHeH MOL{HOCTeLi PLO Al) Sipe 
Takum oOpa30m, 


B= HE (Ph Pey hice Ride Wesco ca il = 19D. EL MO 
Ecau xe THAPOCTaHnunu o6pa3yloT KaCKa]l, TO MOXKHO CUHTATb, YTO 


B= GH (A LPB | PPE RMA ESS LOO NEY TT ON oN (wd) 


= 


XOTA (pakTHyeckH H/, MOxKeT He 3aBHCeTb OT JBHXKeHHA ObedoB HeKOTOPEIX 
cTaHunit. 
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Jl pemenwa 3afaud HaM MOHaqoOATCH CieAyloulHe xapakTepucTHKH | 
pale gee e cbyHkuwn =(*) HoH (**); yHKOAH Qn (P, H) (n=¥ 
= 1,2,...,N)—pacxoy BOsbI B CXMHMILy BpeMeHH Ha N-H THApocTaHMH Bil 
3aBucuMocTH OT MoulHOcTH P vu Hanopa H; XapaKkTepHCTHKH OTHOCHTEJbHbIX 
mpupocros b,(P) qa KaxKJOli TeNsOcTaHIHH WIM JOOOM BKJIIOUCHHOM 060- 3)’ 


pyHoBaHHu; BCe MapaMeTPbI CHCTeMBI, HeEOOXOJIMMbIe JIA BbIYHCJICHHA NOTEPh |} 


wel (P,,; as NR | 
cian BYP (PS Oe? Pee ea +R) osnayaer KOJIM- if 
yeCTBO TOMJMBA, Rare nee Ha BbIPaGOTKY Ala gel Ha r-ii Tenio- | 


cTaHILMH B eqMHHILy Bpemenu. Torja cyTOUHBI pacxoy TomMBa Ha /-li TeMIO- }) 
CTaHIMH paBeH 


» Bi (P2) At, rye Af= a ' 
l=1 


a CYTOUHBIN pacxog TOMIMBa M0 BceH cucTeMe 


NAER 
> dy Br(Pr) At 
r=N-+1 /=1 


Sajaua s3akuHouaeTCA B OTbICKAHHH MHHHMyMa BeJIMUHHbI B pH ycuso- jl 
BMAX: Ha KaxKOM THAPOCTAaHUMH 3a CYTKH PaCXOMyeTCA 3a,aHHOe KOJIMYECTBO | 
BOI Qn 


3 i 
len Spy! h 

SV Oe (Pract it Cae Oe ties Jere (1), 
l=1 { 
B TeUeHHe KaKOrO MpoMexkyTka Bpemenn A, BbIPaGaTHIBaeMad ZHeprua paB-| 
Ha Harpy3Ke CHCTeMbI P. vw norepam B cern IT! 
N-+R | 

u lL pl l Y i 

Dy Pi — TT (Pi, Pov. «> nae) n= le eee (2), 

i=1 

Jia Kaxkoro MpoMexyTKa A; MOMIHOCTb KaxkJOl CTaHUMH HaxXOJMTCA B 3a-} 
aHuBIX mpeylenmax oT MUHHMyMa m; oO Makcumyma M$ 


mpeoPleM, GEV AR Rope (3): 


© | 
Sajaya B YTeOMeTpHYeCKOH UHTepMpeTalMH oO3HayaeT cyleqyrulee: B 
(N + R) L-mepHom mpoctTpaHcTBe MepeMeHHbIX 


16, 
PiePigee OP hi os oe ey gp tur iy hehe ody) 2h 
3aflaHa dbyHKuna B= B(P), 
P2YUPIP Pepe ee ee ee ee , PNR}. 


Ycaosua (1) u (2) npexcraBastor coOol mopepxHocTH B paccmatpHBaemom 
upoctpaxcrse. IIpu stom sce nopepxuocTn (1) opTroroHambHE MexKIy coGoiit 
M MOBepxXHocTH (2) OpTOroHaJbHbl Mexkly co6oi. Ycnosus (3) npedcrassstor 
3aMKHYTbI Mapasienenuneyx c rpaHaMM, Kaxkad U3 KOTOPBIX HOPMaJIbHa’ 
OfHOH ‘43 . Oceli . \P}, R2y.cc5 5h: Pine? OS = 

, PxR). 

Hyxno Halird MuHuMymM dyHkunn B(P) na nepeceyenuu MOBepxHocTel 
(1) 4 (2) BHyTpw um Ha rpaHuue napasenenuga (3). Touky P, yOBIeTBOpA- 
rouly!o ycopuaM (1), (2) u (3), HasOBeM pea bHbIM pexXHMOM CHCTe- 


MbI, a MHOXKECTBO S Takux TOVeK — TIOBe€pxXHOCTbIO peaJbHbIx pe- 
2K UMOB. 


546 


L, s pl 
Po Ay Bh ee ee ee 


§ 2. Metonq pemeuua 3anauu. Ilyctb rouka P, npexcraBsser co-' 
QM peaJIbHbIii pexkuM. BplGepeMm Ha MOBepXHOCTH s TaKOe HalpaBvleHue, m0 
DTopomy (byHkuna B yOpwaer c HavOombiuel cKOpocThio (sCHO, YTO ecu 
AKOTO HallpaBJIeHHA HeT, TO TOUKa P,— 9KcTpeMaJIbHad TouKa). Ja Toro 
roObl HaiiTH HanpaBeHve HavcKopelimero yOpiBaHna cbyHKuHH B, Bpuucasem 
= TpayuveHT HM MpoOekTHpyeM ero Ha FHNepNNOCKOCTb, KaCaTeJIbHyIO K M0- 
=PXHOCTH PeaJIbHbIX pe?KHMOB. CyBuraemM pexumM P, B 3TOM HalpaBeHHn 
4 MaJbii 0 AuHe Bextop AP, Tak, uToOE! HOBbI pexum P’ = P, + AP, 
puHawexal napasmenenuneny (3). 

Pexum P’, poodle roBopsx, He JIexKHT Ha MOBepXHOCTH Ss, HO TaK KaK 
iekTOp AP, KacaeTcA moBepxHocTH s B TouKe P,, TO TouKa P’ HaxoquTcA 
T MOBEPXHOCTH s Ha paccTOaHHH NopsyKa o(|!AP,||), a No3sTOMy u3 TOUKH 
MOXKHO TONacCTb Ha-MoOBepxXHOCTb Ss (B TOUKY Po), NpolyA NyTb NopayKa 
(|| AP, ||). Oror uepexoa — BospaT Ha MOBePXHOCTb peadbHbIX pexUMOB — 
mucaH fJlaee B § 3. 

OueBuHO, 4TO CCIM HalpaBleHHe HavcKopeimero yObiBaHuA cyllecTByeT 
||| 4P,|| qocrayHo mano, To B(P’) <B(P,). Tax xax |jP)— P’ || = 0(||P’ — 
P, ||), TO mpH QocrarouHow mMauoctu || AP, || 6Gyner B(Py) < B(P,). 

Ecam P) He SKCTpeMasIbHad TOUKAa, TO TaKHM OO6pa30M MbI Mepelizem B 
ouxy Po, ABAsaIOMLyI0cH Gomee BbITOAHBIM pea/IbHBIM pe2kHMoMm cucTempl. Ec- 
me Py CHOBa He 9KCTPeMaJIbHadA TOUKA, TO TaKHM 2%Ke OOpa30M MOXKHO HaliTH 
‘ouxy Pj€s, B Koropoi B(P,)<B(P,), T. e. pacxol TonmwBa MeHbIIe 
em B Touke P). MoxkHOo yayumaTh pexuM JO Tex Mop, moKa He TIpHeM B 
iouky P, rme B(P) umeetT MuHMMyM. 

IIpennoxkenHbtt MeTOX NosBoviseT HaHTH KakOM-HuOyb mMHHuMyM B (P) 
pu ycnospuax (1), (2) u (3). Beskui pexuM, He ABJIAIONIHHCA 9IKCTpeMaJIb- 
(bIM, 2TOT MeTO ywtyumaer. 

Onuiem cnoco6 HaxoxKeHHA HalpaBJieHHaA cyBura OT pexuma P, kK pe- 
Kumy P’. 3necb MoryT MpefcTaBHTbeaA [Ba clyyas. 

I. Touxa P, nexuT BHYTpH Mapasenenunena (3). Oro 3HaUHT, 4TO BO 
Ce IIPOMe%KYTKH BPeMeHH Ha BCeX CTAHWHAX BbIPaOaTHIBaIOTCA MOULHOCTH, 
I@ ABJIAIOULMCCA MAKCHMAJIbHBIMH WIM MHHMMAJIbHBIMU JIA STHX CTAHWH mpu 
;KJIIOUCHHOM Ha HUX B 3TOT MOMeHT OOOpyOBaHHH. 

BrruucsuM B TouKe P, rpaquent yB cbyuKuun B(P). _Ctipoextupyem ero 


Ia MOBEPXHOCTb peaJIbHbIX pexkuMOB S. Ilonyunm BeKTop B, BAONb KOTOpOrO 
(3 (P) Ha MoBepxXHOCTH s pacTeT c HaHOoubIel cKOpocTbIO. EXuHMUHbIi BeK- 


| > => 
"Op MCKOMOFO HampaBJeHHA eCTb, OveBUAHO, — B/|| ||. B stom cnyyae AP= 


= > 

—k§/|| 8 |j, re uncsio k > Ou focTaTouHO Mau. 
II]. Touxa P, HaxogquTcA Ha rpaHnue Mapanenenuneya (3), T. e. HeKO- 
hopple cTaHIHH B HeKOTOpble OTpe3sKH BpeMeHH He paOoTaloT C MaKCHMaJIb- 
HOM WIM MHHMMaJIbHOM Harpy3koH. B 3Tom culyuae Kak M B MyHKTe I, onpe- 
> > — 


eum sektop 8. Ecam —§ nanpapeH BHYTpb Mapassmenensiya (3), To —B 


1 >lUlc oO 

HBIAeCTCA HY2KHbIM HalpaBslenuem, a AP, = —kB/||B||. Ecam xe — 6 BplBo- 

[HT 3a KaKHe-TO rpaHu Mapanuenenunega (3), TO VB mpoekTupyetcs Ha Ne- 
= 


HheceueHve MOBepXHOCTH $ HM 3THX rpaHel (cTpouTcs BeKTop f,). Torza APo>= 
> > 

— k8B,/|\ 8, ||, rae yucno k > 0 uw foctaTouHO Mado. 

§ 3. BosppamleHue 43 TOUKH P’ Ha MOBEPXHOCTh peasb- 


HbIX pexHMOB Ss. Byfem mepememaTbca us TouKH P’ B TouKy Po€s no 
OpMaJIM K MOBePpXHOCTH, OOpasoBaHHO MepeceyeHHeM MoBepXHOCTeH 


E 

> QP ity NHSINQs (1’) 

i= “ 
5* 5Ae 


uw MOBepxHocTeH 
ST Pe Te peepee (2") 
rye 


Ib 
AQni= Qya4 Dy Q,(Ps Hay 


t=1 


a AP)—s3nHauenve neBoii yacTu BbIpaxenua (2) B TouKe P’, 

Ecam ompefesieHHad TakKuM OOpa30M HOPMAaiIb v BLIBOMHT 3a TpaHH Ma-| 
pasnenenuneya (3), WBuraeMcA 10 MpOekKUMM BeKTOpAa v Ha Te rpaHu mapaul-| 
jlesenumeya (3), 3a KOTOpble BbIBOLUT BeKTOp ". | 


> SOS > | 

SamMeTHM, UTO Haxow enue BeKTOpos f, Bis { CBOAMTCA K PpelIeHHIO CH-} 
CTeMbI JIMHEHHBIX asreOpavyecKHX ypaBHeEHHH, YMCIO KOTOPbIX PaBHO YHCJY} 
ruyqpocTaHnuni. W 
3ameuanne. 3amaua ontuMasbHoro pacnpeweyieHua Harpy3KH penleq| 

Ha B MpeANOJIOXKeHHU, YTO OOOPyAOBaHHe Ha SIEKTPOCTAHUMAX Ha KAKI OT-| 
pe3okK Bpemenu A, dbuKcupoBaHo, OjHako 9TO IpeAnoowKeHve HeCYLLeCTBeH-h 
HO. IIpu orcyTcTBHH STOO MpeANONORKeHUA 3aaua pewmaerTca CeLYIOUUM OOpa-h 
30M. 1 
IIpu HexkoTopom (buKkcupoBaHHoM OOopyAOBaHHH HaXOJUTCA OMMCaHHbIM CNO-} 
CO6OM ONTHMAJIbHbIM WIA STOTO OOopyoBaHHusA pexkum P, Satem npu PuKcupord 
BaHHOM pexKuMe P noqOupaetTca ONTHMAIbHOe WIA STOO pexKUMa OOOPyAOBaHHe. | 
SaTeM Mpolecc yJyYWeHHA pexUMa MOBTOPHeTCA, OTOT WHKJI YyuWeHHA pent 
%KUMAa HU yJIyulleHHa nosOopa oOopyAoBaHHuA JIA 3aaHHOTO pexuMa Tipekpa-{ 
maeTca, Kora Jaee He yaeTCH CHH3HTb pacxo] TOMJIMBA. 
IlocraHopka 3aqauH MpHHaqexuT ui.-Kopp. AH CCCP VW. C. Bpyxy. Emy } 
*Ke IPMHaeKUT UeA MOCMeROBATebHO YJYWWAaTb PeaJIbHbI pexUM. 
ABTOPbI MOJIb3yIOTCA CyYaeM BbIPa3HTb OsarogapHocTtb VW. C. Bpyxy,y 

a taxxe A. JI. Bpyauo, qapuiemy pay, WeHHBIX coBeTos, u B. C. Ilaxanosy 
u B, A. CxoOenesy 3a KOHCYyJIbTalHu NO sHepreTHyecKOH YaCTH 3ayauH, 


UHcTHTYT SuIeEKTPOHHbIX yMPaB/IAIOWMxX MallHH Tloctynuso 
Axayemuu Hayk CCCP 10 IV 1959 
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Jloxaagn Akagemun nayx CCCP 
1959. Tom 127, Ne 3 


XHMHA 


E. K. AKOMNOB u A. Fr. BEPTMAH 


KOMITJIEKCOOBPASOBAHHE HW ®ASOBBIE NPEBPAILEHUS 
B YETBEPHOM B3AHMHOHM CHCTEME W3 XJIOPH JOB 
HW CYJIbPATOB JIMTHA, HATPHA HW KAJINS 


(ITpedcmaeneno akademuxon C. H. Bonodxosuuem 25 III 1959) 


_ PassuTue XHMHH paciviaBJIeHHbIX Coe M HaKOMNJeHHe OovIbUIOrO MaTepvasa 
0 PaBHOBecHbIM [HarpaMMaM NoKasasio, YTO B pacmwaBax KOMIJI€KCOO0paso- 
HaAHHE MeXKY COJAMM SHAYHTEMbHO Oolee CONIbHO HM MHOTOCOpasHO MO cpaBHe- 


; 34 


WHIO C BOJHbIMH pacTBOpaMH STHX cove. 
SHAYHTeEIbHO MEHbIUee KOJIMYCCTBO KOMMJICKCHbIX COCAHHEHUM, ycTaHaBjin- 
MaeMbIX B BOJHBIX PacTBOPaX, OOYCJOBJIECHO 3HaYHTeJbHOK Tuypatalueli cosen, 
Ho muornx clyuaax MpeBasupyiouleH Hal MpoleccoM KOMMVIeKcCOOpas0BaHus. 
[OcTpallveH BbILWeCKa3aHHOrO ABJIAIOTCA Pe€3YJIbTaTbl HCCJIeETOBaHHA HaMU 
i MarpaMMBb! MJIaBKOCTH YeETBEPHOH B3aMMHOM CHCTe- 
fer Li, Na, K||ClSOa (puc. 1). K,50, 
Kak H3BeCTHO, B BOJIHBIX PacTBOpaxX MexX]Ly 
yapcpatamu Na u K BpIABJIeHO JIMLIb OMHO CoeqH- 
renve Na, Ks(SOa)e (ruia3epuT), LIHpOKO BcTpeyato- 
IeeCH B KaJIMHHO-cysb(PpaTHbIX MeCTOPOXKTCHHAX. 
- OTCYTCTBHE 2K€ BOJbI HM€eM OHO cCOeAHHEHHE, 
mOpasyrolleeca pH pacnaye TBepAbIX pacTBOpOB 
‘Ka3aHHBbIX 3JIEMeHTOB HuxKe 476°. Ho stu TBepsbIe 
|i se B Tpolinolt cuctreme Ni, Na, K||SO4 npn 


| 


Na,S0, 


KCl, 


HOHWKeHHU Temiepatypbi Jo 784—816° pacnajyatoT- Li,Cb, 
‘A C OOpas0BaHHeM Tpex COeAMHEHHH, COCTaB KOTO- 

bIX TOUHO He YCTAHOBJIEH, PaBHO KaK H HJeHTHU- Puc. 4 
Ih ee OWHOTO H3 HHX C yKa3aHHbIM COeMHeEHHeM, 


7CTOHUMBEIM HuxKe 476°. Ho Temnepatypa pacnayla 3TUX TBEPAbIX PaCTBOPOB B 
IPHCYTCTBHM XJIOPHAOB TeX %Ke IeMeHTOB NMoHWKaeTca. Hanpumep, B cHcTeMe 
Na, K||ClSO4 B mpegenax 686°—736°. HaxonuienHpi Matepvam mo pacrJas- 
II€HHBIM MH BOJHbIM MHOTOKOMMOHEHTHBEIM COJIEBbIM CHCTEMAM CBHJCTEIbCTBYeCT 06 
DIrPOMHOM 3HaYeHUH JIA KOMMIeKCOOOpas0BaHHA TeEPMOAMHAMHYECKHX YCOBHH, 
B OCOOCHHOCTH B IIPHCyTCTBHH ApyrHX KOMMOHEHTOB B KXUZKON case. YcTano- 
bleHa TakxKe MOBbIMeHHaH YCTOHUHBOCTb psa KOMMJICKCHBIX COCHHeCHHH B 
IPHCYTCTBHH OJHHX KOMMOHCHTOB pacTBOpHTeseH HM peskoe MOHMKeHHE ycTOoH- 
HMBOCTH B IpHcyTCTBHM JpyruX KOMMOHEHTOB. 

|| Kpome Toro, ycTaHOBJeHO H HalpaBJAloulee BJIMAHHeE pacTBOpHTeneh Ha 
trocTaB HW CTPOeHHe HEKOTOPBIX KOMII€KCHBIX CoeqMHeHuH. Bce sto cBuyeTesbcT- 
BYe€T O 3HAUHTEJIBHOM BIMAHHK Cpebl M pacTBOpHTesA Ha KOMMIeKcoCcOpasoBa- 
lave. Msyyenve sTOrO ABJICHHA AOJMKHO COCTABHTb OMHY U3 BaxKHeMIIMX 3ayay 
MCCJIEOBaHHA XHMHH MHOFOKOMMOHEHTHEIX CHCTeM. 

| Weccneqopanvem paciiwiaBoB BbILWeyKa3aHHOH YeTBepHOM B3aHMHOH CHCTeMpI 
Li, Na, K||ClSOa (puc. 1)¢°®) ycranopmeno 17 komnuekcHbIx coeqHHeHHH, u3 
KOTOPEIX IIATb MpeAcTAaBIAIOT COOOIO ABOMHbIe COM Ha peOpax TpexrpaHHoH 
iapusmpr cocrapa (pyc. 2) u tpu (III, [11], [II1]) — cOpasyrores mpu pacnaze 
IBepAbIX pacTBopoB cybpatos Na u 

Vceeqopanne paciiaBoB BbIleyka3aHHOH YeTBepHOH B3aMMHOM CHCTeMbI 
Li, Na, K||ClSOa (puc. 1) nokasano upesBE4aliny!0 COXKHOCTh UX B3avMOjeli- 
LTBUA, COMKAaIOWLyIoO HX Cc OopaTaMH HM CHJIMKaTaMH. 
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k,80, A® 
Bo Nie, 


Li,50, 532559° 
aa, 


93 K,S0, 
, 559° 567° 695° 675° = 79g? 47 NaySO, 
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os Ver RK 5 €D 
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NaCu 
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& 
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A “AC feta os 700° 
Li,CL, 56 504 03 KCl 
07 Nay Clo 


Pue. 3 


Ha puc. 2 npefctapmena pa3BepcTKa BHeLIHUX panel npu3Mpl. Ona moKa- 
3bIBaeT, UTO CysbaTE Li u Na oOpas3yroT yBa coequHeHua — LizSOa- NaeSOu 
W LizSOa-2Na2SO4, a ux XJOpHaAbI — ofHO — LiCl-NaCl; mexay cysibipa-. 
Tama Li wu K-— axe jypa: LizSOs-KeSOa un 2Li2zSOa-KeSOs. Taep- 


TaOmuna 1* 


CocTaB B HOHHBIX % Ha 
OOKOBY!O rpaHb IIpH3MbI 
Ne 


UeTpepuasn| Temnepa- 
asoBoro 


|) TeTpasaApa TouKa Typa, °C a, ein eb es Wale CR SS 
Lit Nat cl- SO,” 
I Ey JAG Zao 2s Oe Oneos dl | LiCl-NaCl, LiCl, KCl, LigSO, 
II Ex 410 64,4) 35,6. 26,3 | 73,7 | Zl, [IX], NaCl; Kel 
Ill Es 430 HO) OO || 2B) Mone: || JE MURU INEGI ILigsO); 
IV aa 444 69,6) 30,4 | 10,8 | 89,2 | 2, [VIT], [1X], NaCl 
V 1B 445 60,4) 39,6 | 12,0 | 88,0 | [VII], [VIII), [IX], Nacl 
Vive. Be 446 * 173,06 2n,0 | 25" 17,9 | [VITIT [LX1, KCl, Kaso; 
VII Ey 448 SEO AsO | Wes etry | Wi WE [IO INCH 
VIII Eg 454 51,4| 48,6 | 9,0 | 94,0 | Jy, Ae, [VII], [1X] 
Pcl Bes LESAN OL (| MOO 24 iat 75, | (MARS NaCl KCle . 
Xl Ey 464 1 35,01.65,0 | 42.5 177,5"| [IV]; [IX], NaCl, NasSO, 
XI} Buy 466 |36,6| 63,4 | 11,5 | 88,5 | Zs, [IX], [X], NaSO, 
XII Ey2 468 35,5] 64,5 | 11,7 | 88,3 | Ae, [X], NaCl, NaeSO, 
XIII Ex3 486 DDS | NGS AWAD, 2 | Woes Ae LINE NUOUES |POUi. JKC 
XIV Bis 490 |43,0] 57,0] 14,6 | 88,4 | [V], [VIf, [VII], [1X] 
XV} Eis 520 |30,3| 69,7 | 11,8 | 88,2 | [I], [IV], [V], [X] 
XVI] Eig 5258 Tat 01 69,0 | ad 5188.51 [Ih PM, [VL [XI 
XVII Ex7 548 37,2) 62,8-)-44,9°| 88,9 | [I], FE], [VI], TXT 
XVIII Ex¢ 500 BU | Czce) || MET eels NOON VII, JOSS Jpg, 
XIX Py 364 83,0) OL LZ On) 83,0.) LiCl NaCl Kel, NacinLicsO; 
XX Po 440 95) Olan 0) le24ae Za onOn wae NaC lemkCl 
XXI Ps 444, CAFO OVO 22 Ooi ,On| ae a, Welle Nae! 
XXII 12 445 MO BO MN PAO nh TOON JP 5 INCH IO Iie SOs 
XXIII Ps 446 OSMO NOs On eA 2n On eSy One lex |). [ll peNaGleiel 
XXIV| Pe 450 |64,6| 38,4 | 11,5 | 88,5 | 24, [VII], [VII], NaCl 
RXV Pe 454 |68,0| 32,0] 11,4 | 88,6 | 24, [IX], NaCl, LipSO, 
VTP, 460 |48,0] 82,0 | 25,5 | 74,5 | [I], [X], [XI], KCl 
XViblee Po 463 | 32,0] 68,0 | 22,5 | 77,5 | {IX], [XI], [XII] KCl 
OXVILI neh ae 465 |49,4| 80,6 | 25,2 | 74,8 | [I], [II], [XI], KCl 
XXIX Puy 467 29,6] 70,4 | 20,8 | 79,2 | [IX], [X], [XI], NaCl 
XXX| Pie 476. | 72,01 28,0 | 41,2 | 88,8 | 1, [VII], [VILL [1X] 
ROR UP), 478° 134.51 65,5") 41,5 | 88,5 | Zo, [IVI [PX], NasSO, 
0.0.4 tig eee an 4910) 438,0'| 62;00/°27,5°|°72,5°|°[1X],: [XT KCE, K,SO, 
XXXIII Pis 492 NS <OWS2, Oul eA Onli. On ill sat MllaeNa Gale 
MXXIV I Pre 500. 1.33, 7h 663s | 145 50k 8d59°| AVI [EXT ob XbohX 
RXV Pie 508 |40,6| 59,4] 9,5 | 90,5] Zs, [V], [VII], [1X] 
XXXVI Pig 510 16,0] 84,4 | 24,0 | 76,0 | [I], [X], NaCl, NagSOq 
XXXVII| Pie 515 |24,0| 76,0 | 28,0 | 72,0 | [III], [XII], KCl, K2SO, 
XXXVII Poo 5418 46,6} 53,4 | 26,0 | 74,0 | Z, [IX], KCl, KeSO, 
XXXIX Po 520 BA GOD Aa lel Galo eoOu le lay Velev [alexa] 
XK T Pos 540” 36,5} 63,5. | 43,5 | 86,5. | [11], [LXl,, bens, bok 
KMXKIY © Pos 542 |25,5| 74,5 | 11,4 | 88,6 | [I], [IV], [X], NaeSOu 
SOOCKIDIA Pai 554 159,5| 40,5 | 12,5 | 87,5 | A, [VI], [VII], [1X] 
XXXXIII| Pos 552 |32,0] 68,0 | 14,6 | 88,4 | [II], [V], [VI], [1X] 
XXXIV! Pee 560, 129, 01°74,,0.\.42.541 87 4a bho LV (oul. Atl 
SOK V I Poe 570 |53,5| 46,5 | 14,7 | 88,3 | Z, [VI], [PX], KeSO, 
XXXXVI] Pos B80 47. 352-7 41,5 | 88,5) Lt], FVII, [LX], KosOs 


* T — 2LioSO,4-K2SOu; ZI = LiSOg-KsSOu; 1 = LigSO.+NagSOQy;  H2=LizSOq-2NaeSOg. 


Buytpesuve daspi—([I], [Il], [III], [IV], (VJ, (VY, [VI], [VIN], [EX], [X], [XI], 
[ XII], E—uersepuaa sprekTuyeckan Touka; P — ueTBepHad MepexofHad TOuKa. 


apie pacTsoppr cyparos Na u K _ sBxytp cucTeMbl paciiaqaiorca Ha 
Tpu camoctostembube daspt ([I], [11] u [III]). B cucreme Li, Na, K||SOa 
umeetcs 5 BHyTpeHHUXx das — [IV], [V], (VU, [VII] a [VIII], asamomuxca 
TPOHHbIMH cyJIbcpaTaMH. 


dot 


Jina nomHoro uccsIeqOBaHHA MarpaMMbl! MaBkKOcTH JlaHHOl UeTBeEPHOH B3a- 
MMHOMi CHCTeMbI HaMH Obiio onpesemeHo cBbitue 8000 ToueK—CocTaBOB TeMiepary~ 
Pbl KpHCTaJWIM3allMu, He CUMTAA MOBTOPHBIX OMpeAeJeHHu. Ha OCHOBAHAH STHX 
J[aHHBIX MOJHOCTbIO USy4eHbI HarpaMMbl MJ1aBKOCTH 24 ceyeHuH Yepes MpHsMy | 
(TpeyrovIbHbIX M KBagpaTHpIx). M3 sTHx ceyeHHM Ha PHC. 3 moKa3aHa J\Ha- : 
rpaMMa IlaBKOCTH OJHOFO BepTHKaJIbHOrO (KHH2KHOTO) ceueHua, a Ha puc 4. — | 
TOPH3OHTaIbHOrO. C MOMOUIbIO H3YYCHHEIX CeYCHHM BHYTPH CHCTEMbI Li, Na, | 
K||Cl, SOs BpiaBneHo YeTEIpe asbl — (1X], [X], [XI], [X11], spasioneca | 
YeTBEPHbIMH TeTEPOHOHHBIMH COeCHHCHHAMH. 


Of Li.Cl, 
09 Li,80, 


Of K2Cly Gt Na2Cly 
G9 K,S0, 99 Na, S0, 


Puc. 4 


JiuarpaMMa 9THX CeveHHH NMOKa3bIBaeT, YTO OCHOBHO€ KOMIJIeKCOOOpa30Ba— 
He MpOHCXOAMT B HHTepBasle OT O Jo 25—30% cofepxKaHuA XMOpHOB. 

B cueteme Li, Na, K||Cl, SOa ycranopmeno 25 o6beMoB KPHCTaIMsaluH, 
M3 KOTOPbIX HeKOTOPbIe OOpasyioT NowuMopdupe Mo_upuKawuH. C MOMOLLbIO: | 
SKCNEPHMECHTAJIBHBIX JAHHbIX H UX rpadvseckok oOOpaOoTKH YycCTAaHOBJIeHO HaJiH- 
que 46 4eTBePHbIX HOHBaPHaHTHbIX TOWeK, H3 KOTOPpHIX 18 SBTeKTHYUeCKHe 
(ra61. 1). Brrasaeno 139 MoHOBapHaHTHBIX KPHBbIX PaBHOBeCHA 3 TBEPABIX a3. 

B 3aKoueHHe yKaxKeM, UTO JMarpaMMa pasOuBaetca Ha 46 (asoBbix TeT- 
pasqpow. Ora cucTeMa ABJAeTCH. HavOomee CMOMHOM M3 BCeX H3YYeHHBIX MHOFO- 
KOMIOHC€HTHBIX COJICBbIX CHCTeM. 

KellaTesIbHO NMOJHOe HCceFOBaHHe PaBHOBeCHA STHX IIeCTH B3aMMHbIX 
cole B BOJHbIX PaCTBOpaX, a BNOCNeACTBHH HW B Oowlee LIMpOKOM TemMepaTyp- 
HOM HMHTepBaJiIe OT 34MePp3aHHA JO TeEMMepaTYypbI PaciaBoB C TeM, YTOOBI Mosy- 
UHTb NOJHYIO KapTHHy BJIMAHMA TeMIepaTypbl HM pacTBOpuTeseH Ha XHMV3M' 
B3aHMOJCHCTBHA YKa3aHHbIX KOMIMOHEHTOB. 


Ky6aHckui CebCKOXO3AHCTBeHHBIM =MHCTHTYT Tloctynu.io 
PocTosckuli MMKeHCPHO-CTPONTeMbHBI MHCTHTYT 25 III 1959 
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Hoxnage Akanemuu nayx CCCP 
1959. Tom 127, N 3 


XHMHA 
C. H. AHAHYEHKO u H. B. TOPOB 


HOBbIM T1YTb CHHTE3A CTEPOMJHbIX COEXMHEHHM. 
CHHTE3 D-TOMOSKBUJIEHHHA H D-FOMOHM3039KBHJIEHHHA 


(ITpedcmaeaeno arademuxom B. A. Kasaucxum 6 IV 1959) 


| B ognot 13 mpexunx pabor (1) Mbr COOOMLMIM O CHHTe3aX TPH- HU TeTpaluKJIH- 


ttCKHUX KCTOHOB IMKIM3alven TH3aAMeuleHHbIx AWPU pOpesopihHa, OCYULCCTBJIA- 


10H NOX BIMAHMeM coccopHoro aHrHypUsa. 


oO O 
HC 
y, HBr : yoy 
OH —» = | debt ae dh 
O : ‘ 
MIP 


MJ.P—mernaanruapopesopunn 


Hcxogupie QHKeTOHbI MOryT ObITb MOJIYYeHBI KaK aJIKWJIMPOBaHHeM MeTHJIZH- 
qipopesopuuuHa (1), Tak HM KOHeHCallveH NocweqHero C BHHMJIMUKJIeHOaMH 
|), MPH4YeM B 3aBMCHMOCTH OT CTpOeHHA MCXOQHOFO KapOUMHOa OKa3bIBaeTCA 
PSITOHBIM JIM6OO NepBbI, WH60 BTOpol cmoco6. 

| Mp peurHiM mpvMeHuTb 3TH peakuuH Kk 1-BHHUI-6-meToKcuTeTpasouy-| 
eM: YTOObI NOCTPOHTb TeTPalWKJMYeCKHe CHCTeMbI C PYHKUHOHAbHbIMH Ppyn- 
MH B TOvIOwKeHHN 3 u 17, KaK B IPHPOZHbIX cTeponsax. 

_ Jleficrpurebyo, Wpu HarpepaHuy 1-BuHus-6-metokcuTetpanoma-! (I) c 1-me- 
MUI MPH popesopuHHoM (11) B npHcyTCTBHM THAPOOKHCH TPUMeTH/OeH3HJIaMMO- 
Ma (TpHToHa B) yganocb nomyyHTb 3-metoxcn A?}3.5.9-8 ]14-cexo-D-roMo3cT- 
aTeTpaenmuon-14,17 a (III) c Berxogom 41%, cuutaa Ha KapOuHou (I), u 60%, 
MiMTaA Ha BCTYNUBIUMH B peakitMio DuKeTOou (II). Luxausayua quKeroua (III) 
| @ocopHHIM aHruypHyom mpuBea K 3-Metoxcu- Al?.*,®.14-1)-romoactpameHTae- 


ee iN as SS 
io 8 
7| 
6 
H 


CH,O 
I It IV 


‘Tpoenue juketoua (III) u Keroua (IV) Obio MogTBepxAeHO CieKTPaJIbHbIMH 
ZAHHBIMH, a TaK?Ke NOCJeLyIOULMMA TpeBpalleHHAaMu. 


Jlemerusupopanuem KeToua (IV) HarpeBaHHeM C XOpruApaToM NMpuAMHA M0- 
tyuen KeTocbenom (V). Stor xe KeTOeno (V) OOpasyetca IpH aHaylorM4yHOH 00- 
aOoTKe Juketoua (III), T. e. peakHA DeMeTHIMpOBaHUA NocseqHero CONPO- 
oxwKaerca Wuku3annen. * 
| TIpu rugpuposanuu Keroua (IV) B cMecu ciupTa M mupHyuHa OOpasyerca 
PYAHO pa3ylenumaa cMecb TpaHc-3-meroKcu- A?,*.°.°-D-romoscrpateTpaeHoua- 
7a (Via) u, no-Bugumomy, ero A®(14)-nsomepa (VI 6). Ilo ananorun c rugpupo- 
saHveM CXOJHOrO mo cTpoeHuio 6,9-qumetust- A4,°-rekcaruqpoHaptTamuHona-| 
2 6) mpucoequnenne Boxopoga k KeTouy (IV) HomKHO HATH C HavMeHee SKpa- 

003, 


HUPOBaHHOMi CTOpOHH! B MovloxKeHHH 1,2 u 1,4. Sra cMecb 6e3 pasqeeHHA Obl ‘ 
nowBeprHyTa Jeru{pupoBaHHio ¢ MadwayueM Ha yrsie mpH 330°, B pesybTaTe Yer} 
ObIIM BbIeIeHbI MeTHJIOBbIe Sc=pupbI WHc-D-romMosKBuvienuHa (VIIa) u Tpanc 
D-romoaKsusienuna (VII6). Tipu qemeTunupopaHuH OOOMX KeTOHOB MOJyYeHh 


muc-D-romoakBusieHHH (VIIIa) u Tpanc-D-romoakBusienuH (VITI6). 


fe) fe) ) 
H,C HC HC 
CHO CH,O HO 


Via 4°, H-14a Vila H-14B Villa H-146 
Vie as('4) VII6 H-14a VII6 H-14@ 


Temnepatypbl niaBleHua KeToHoB (VII6), (VIIIa) u (VIIIG) copnanu c mHTel 
PaTyPHBIMM JaHHEIMH (°,4), TOUKa MaBeHHA KeToHa (VIIa) oKasamacb Ha SC} 
BbILUe BeJIMYMHbI, YKa3aHHOoH BaxmanuHom (3). Y.-c. cmekTppr KeToHoB (VIIé/ 
u (VII6) oka3amucb BecbMa OJIM3KMMH K y.-:—). cneKTpy B-meToKcuHadrasMHe} 
TIpo6nr cmemmenua D-romosksusienuna (VIII6) u ero MeruaoBoro adupa (VIIEl 


Cj 3aBeJOMBIMH OOpa3laMH He aH enpeccHu TemnepaTypbl MiaBseHua. IT) 


| 


eT) a 300 B50 ogg 


Puce. 1. Y.-.-cnexrpsr: a—f-merokcunadtanuua, 6 — MeTHmoBoro 
atupa tpaxc-D-romosksuvienuna (VII6), ¢—merunoporo supa 
uuc-D-romoaksuieHuHa (VIIa) 


oOpasitbl ObWIM OOe3HO MpefocraBseHEI B Hallie pacnopsxKeHne npod. Uax 
Uno (Ilekuuckul Heptavoli HHCTHTYT), 3a YTO MbI IpHHOCHM emMy cepfeqHyk 
OaroapHocrh. 

CorsiacHo ykasaHusaM Baxmanua Tpanc-D-romosksusennu (VIII6) aKrusel 
B 03ax 50 y mpoTuB 30 y Wiad SKBUJICHHHAa IPH NOAKOXKHOM HHbeKILMM Ha MbIUAX 


OKcCMepHMeHTANbHAA rate lp 


1-Bunna-6-metoxcuterpasou-1 (I) nomyyeH m0 MeTomuKe, onucaHHol Ham 
panee (°), Meruuiquruqpopesopuus (11) nouryyen MerumupoBaHHem AurHapopesop) 
1lHHa. 

Koumeucaunua IlspuHus6-mMetokcutTetTpagogal (I 
c M€THIAUTUAPOpesop UHH OM (II). Cmecb 10 r Kap6uHona (I) 
6,2 r Metuuiqurugpopesopuuna (11), Tpurona B (u3 1,3r xJlopruyapata u 0,4 ; 
KOH B 3 ma cnupra) u 12 Ma Kcnnona Harpepam 1 uac mpu 120—130° B TOK 
D04 


‘Hora. Pactsop oxslaquan, pas6aBusu 50 Ma abupa u orsennau He BOLIeEIUUIHE 
peakuiuio MeTuaZHruzpopesopuHH (2,0 r). OpupHIM pacTBop TPwx*K HI NpOMBIIK 
: Wo pactsopom KOH, sojgod u cymimiu cyabdatom Maruua. Tlocae dbusibTpoBa- 
A W OTTOHKH PaCTBOPHTeA OCTaTOK 3aKpHcTatH30BascA. Ilonyunau 6,2 r 
Ketoua (III) c T. na. 89—90° (u3 cnupTa); Auaxe (B cHMpTe) 267 my (Ig ¢ 
18); “4.-K.-cneKTp (B x10podopme): 1720, 1694, 1601 cm™?. 
Haiineno %: C 77,0; 76,7; H 7,8; 7,9 
CopHo,O3. BuraucneHo %: C 76,9; He 1,35 


| Wukau3zanus AuxKkertrona (III). Cmecb 12,7 r guxerona (III) 
1,2 r dochopxHoro anruypuya Harpespaau 7 MuHyT mpH 120° uw 95 mM. IIpogyxt 
aKUMM OOpadoTaH PacTBOPOM COIL, SKCTparHpoBasIH XJOpOPopMoM HU 3KC- 
aKT CyIIMIM cyibpatom MarHua. Tlocie dusbTPOBaHHA HU OTTOHKH PacTBOpH- 
A OCTATOK MOMHOCTLIO 3aKpHCTasaM3oBaca. Ilonyyeno 11 r kerona (IV) 
#| 7. mat. 135—136° (v3 cmupta); Awaxe (B CHupTe) 230, 308 Mu (Ig 3,18, 3,49). 
Ril.-x.-cnextp: 1699, 1598 cm}. 


Hafizeno %: C 81,7; 81,5; H 7,45; 7,4 
CsopHo202. Baruncmeno %: C 81,6; He755 


tb 4-Tnnnrpodenuaruapasox, T. um. 216—217° (u3 xnopotopma). 


Hatineno %: N 12,0; 12,0 
CogHog03Nz. BuruucneHo %: N 11,8 


| JlemMeTuaupoBpaHue AuKeTOoOHAa (III) uw ketTona (IV). 
oMecb 10 r cyxoro cBexKeNpHroToBJeHHOrO XJlopru~pata nupugzuna u 0,4 r gu- 
‘keToua (II]) Harpepanu 40 Munyt mp 210—215° zB Toxe aszora. Ilo oxmaax,eHuu 
)IpodyKT cmMemmuBaan c 200 Ma 5% comAHOH KHCJIOTbI HM 9KCTParMpoBalH xJOpo- 
Hp OPMOM. OKCTpakT B30aJITHIBaJIM HECKOJIbKO pa3 c 5% pactBopom KOH 4u me- 
WMIOUHOK pacTBop MoAKucaaaH. Bpizeneno 0,23 r_ Al3.*.8.14_-D)-romoscTpamex- 
"iraeHos-3-oHa-17a (V), T. m1. 239—240° (combBaT, u3 cnuprTa). 


Hatizeno %: C 80,2; 80,3, H 7,2; 7,3 
4C39H2902-H20. Baraucneno %: C 80,1; Hieges 


NpoBoqusau aHasoruuHbiM oOpa30m. 13 1 r kerona (IV) Bpigemteno 0,2 r KeTo- 
Itbenoma (V) cT. na. 239—240°, He JaBulero JempeccuH T. N1aBJeHHA C OO6pa3iloM, 
IOJYYCHHbIM BBILLe. 
| Tuapupospauue ketTonra (IV). 1 r kerona (IV) B cmecu 15 Ma 
icuupta u 10 Mi nupuazNHa THApHpOBasM B UpHcyTcTBHH 5% Nalwaqua Ha yrse- 
KHCJIOM KaJiblnu. [uaqpupoBanue wo Gpictpo u 3a 10 MHHYT NorsoTHsocb 84 MJ 
| BoZOpola npoTuB 77 MI Mo TeOpHu, CUHTaA Ha OJHY ABoHHyt0 cBa3b. IlomyyeHo 
10,74 r cmMecu KeTouos (VI a) u (VIG) cT. ma. 124—127°, xoropyto He yflaslocb pa3- 
AeuTb KpucTasdsMszallHen. Ayaxe (B CHUpTe) 276 Mu (Ige 4,21). 


i 


I 


ASS, te IY rey acs 


Hafizeno %: C 80,8 
v0: H 8,2 


CopHo:02 Bpraucaeno %: C 81, 


AHaJOrHuHble pe3yJIbTaTbI MOTyueHbI pH THApHPOBaHHH KeToHa (IV) B OeH- 

30J1Ie Cc MasllaqueM Ha yrvie HC NaTHHOH B 9THJalleTaTe. 
JleruapupospauHue CcMeCH Wuc- HTpaHcCc-KE€TOHOB 
(Vila u VI6). 2,36 r cmecu keroHos (Via) u (VI6) 41,2 r 15% nannaqua Ha 
yruie Harpesaau 10 MuHyT upu 320—330°, npnuem BbIZemHI0Cb 180 Ma rasoB (mpe- 
uMyllecTBeHHO Bogopoga). Ilo oxaaxgeHHH cMecb 9kcTparupoBamH 200 Ma 
KHIIAMLero XIOPOPOpMa. OKCTPakT PUJIbTPOBAasIH, yWapHBaJH UH OCTAaTOK KpHcTaJ- 
JM30BaJIM 43 3TUJaleTata. BpijemeHo 0,4 r MeTHioBoro supa D-roMoskBHJIe- 
HuHa (VII6), 7. m1. 214—215° u 0,4 r ero uuc-u3omepa (VIIa) cr. nu. 175—176°, 
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Ila Kerona (VII6) Awake (B emMpTe) 229,5, 267,5, 278, 288,5, 336 mp (Ig e| 
4,73; 3,69; 3,72; 3,56; 3,26; 3,36). | 
Hafiqeno %: C 81,35; 81,4; H 7,7; 7,7 

CopH2202. BrrancueHo %: C 81,6; Hens 


CemuKkap6a30H uMmeet T. mu. 243—245°. BaxMaHH jlaeT Jd keTOHA, (VII6)) 
213—214° u aa cemuKap6a30Ha 244—246°. JIna keroua (VIIa) Amaxe (B CHMPTe):}) 
228,6, 266, 276, 286, 319 u 335 mp (Ig € 4,64; 3,68; 3,47; 3,20 u 3.30). : 
Hatineno %: C 81,55; 81,8; H 7,7; 7,7 
CopHe2O2. Brruncaeno %: C 81,8; leiges: 


Baxmauu jlaer Jia Keroua (VIIa) 7. nm. 125—126° (°). Hana p-meroxcunaprasH-) 


LF abn Alda A) 
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Puc. 2. V.-K.-cnextp tpanc-D-romosksusieHuHa (VIII6) 


IIpo6a cmemieHuad MeTusoBoro adpupa D-romoaKBusienuHa (VII6) c o6pasiiomy 
mpod. Uanr-Unua (*) He aula JempeccuH TemnepaTypbl MwaBJIeHHsA. é i 
WemeTuaupoBaHuwe keTouos (VIla) u (VIIO) Buuc Hi 
TpauHc-D-roModKBUTeHHHH (VIII a) uw (VIIIO). Cuecn 158 mr KeTo-} 
Ha (VIIa), 25 ma meqaHol yKcycHow KucsoTE! H 8 Mi 48% OPOMHCTOBOAOPOMHOH | 
KHCJIOTHI KANATHIH 1 yac B ToKe a30Ta. Ilocme oxaxKeHHA PacTBOP BbLIMIM | 
t 
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Puc. 3, W.-x.-cnextp wne-D-romosKpunenuna (VIIIa) 


B 30 MJ BOJbI, BbINABLIM) ocaqoK OTPHIbTpOBaJIM H pacTBopHsH B75)Ma 5% § 
KOH. Ulenounot pactsop dusbTpoBasu, NOLKUCIAIM COMAHOM KHCOTON! HM 9Kc- 
TparupoBasu spupom. M3 sxcrpakra moce yMapHBaHHA U KpPUCTaIMsalun 
BbifetuH 83 mr wHc-D-romosKBuvieHuHa (VIIIa) c T. na. 244—245° (us cnupra); § 
Amaxe (B CHMpTe) 228, 267,5, 278, 289,324,5 u 338 mp (Ige 4,81; 3,75; 3,58; 3,33; 3 
3,39). V.-K.-cnexTp cm. puc. 3. 

Anasoru4uHo, 43 200 mr Kerona (VII6) 6bin0 nomyyeHo 50 mr D-romosKBu- ! 
yenuna (VITIO)c r. na. 234—235° (u3 cnupta); Amaze (B cMupTe) 230, 270, 281, § 
292, 326;4 339 mp (Ige 4,80; 3,68; 3,74; 3,59; 3,33 u 3,39). W.-K. cmexrp cm. 3 
puc. 2. Baxmanu Jlaer via wuc-M3somepa (VI IIa) 7. ma. 239—240°, a aaa TpaHc- | 
usomepa (VIII6) — 232—233° (*). Mpo6a cmemrenusa D-romosKBunenuna (VIII6)» 
c oO6pasuom) npod. Uanr-Uuua (4) He Jana Jempeccuu Temnepatypbi WlaBleHHA, | 


VWucrutyt opranuyeckoit xumun um. H. JI. 3ennucxoro Tlocrynusto 
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XHMHfl 
Axanemuk A. A. BAJIAHAMH, E. UW. KJIABYHOBCKMM u 10. HW. METPOB 


KOH®UPYPAWHMOHHBIE COOTHOMIEHH A 
MPH CTEPEOCHEWM®HOECKOM KATAJIN3E 


MysbTuneTHad TeCOPHA KaTaJlu3a YKa3bIBaeT Ha HeEOOXOMUMOCTb CYIIeCcT- 
OBaHHA ONpeseseHHOrO CTPYKTYPHOFO COOTBeTCTBHA MexKY pearupyroulert 
iOJIEKYIOH H TOHKOH CTPYKTYPOH NOBEPXHOCTH KaTaJIuU3aTOa. ITH COOTHOIMECHHA 
3yUeHLI Ha page mpuMepoB rereporeHHoro KaTamH3a (1%). Tenepb, B cBaA3H 
| TeM, 4TO MPHHILMMbI CTPYKTYPHOFO HM SHEPreTHYeCKOFO COOTBETCTBUA MYVIb- 
{HIVIETHOH TeCOPHH MpHMeHeHbI TakxKe MH K epMeHTaTHBHOMY KaTawusy (*%), 
PeACTOHT SKCMeEPHMeHTAIbHO MPOCJIeAHTb STH COOTHOWIEHHA HB OGACTH acHM- 
jeTpHuecKoro MHKporeTeporeHHoro KaTau3a. Tloqo6uple peakuMu mpezcTaB- 
‘AIOT 3HAUHTEJIbHbIM HHTepec JIA TEOPHH KaTaJlH3a, MOCKOJbKY B 3TOM cJTyuae 
JIMAHVE 3apaMOUHbIX 3aMeCTHTeeH B HHeKce peak CKa3bIBaeTCA OCOOeHHO 
‘MIbHO. IIpuH 9TOM adpeKTHBHOCTb cTepeocnelumuyeckoro KaTaJiu3a 3aBUCUT 
T CTENCHH CTPYKTYPHOrO COOTBeTCTBUA. BosbwWoh HHTepec B STON CBASH Mmper- 
-TaBJIAeT PaclIMpeHve HalllMX 3HAHHH O PeaKUHAX, KaTaJIM3HPYyeMbIX MUKpoTe- 
“ePOrCHHbIMH JHCCHMMeTPHYeCKHMH KaTaJH3aTOopaMH — MojJemamu  ep- 
M€HTOB, 
| B xauecrBe Takoro KaTaIM3aTOpa HaMM H30paH KaTaM3aTop CKuTa — KOJI- 
MOU{HaA WwaTHHa WH Nalwaquu c ryMMHapaOHKOM B KaueCcTBe 3alllHTHOTO KOJI- 
MOuUa. QTOT KaTausaTOp HCMOMb30BaJICA MPH THAPOTeHHsalHH pAa coequHe- 
HMM, COMep2KallluX KpaTHble CBA3H, B TOM YNCJIe HW TaKHX COeAMHEHHH, pH ruy- 
DOreHH3allHH KOTOPbIX OOpasyeTca JHCCHMMeTpHuecCKHH aTOM yruiepoga (HanpH- 
ep Ip NOyYeHHH MpoMsBoOAHbIx ascdeypuna (*)). OHako NOABNeHHA ONTHYEC- 
OH AKTHBHOCTH B MpOykTaxX peakUMH MPH MpHMeHeHHH TaKHX KOJIJIOHAHBIX 
KaTaIH3aTOpOB B CHJY pa3/JIMUHbIX NPHYHH (BO3MOXKHAA palleMH3a- 
WMA, Majloe YyjelbHOe BpallleHHe NpoOykTa peakUHH HU T. J.) JO CHX 
mop He Obl0 oTmeyeHo. Mexyy TeM, Kak HaM Yjlall0Cb BbIACHHTS (Fs 
traxoli KaTasIH3aTOp OOHApy2XXuBaeT XOTA H HEBBICOKYIO cTepeocneuMpu4HOCTh 
melicrBua. 
_ Ilnatwnospie H MaJimaquenple KaTaiusaTOpbl TOTOBHJIMCb M0 MeTO{UKe 
Kuta (°), u3MeHeHHOH cormacHo Kapsaxuuy (7°). [Ipumenacs ryMMuapaouk, 
acTBOp KOTOPOrO B_ BOJe MMed tals = —26°. B kauecTBe acHMMeTpHueckoli 


eakUuu u3s6paHo ruyqpuHpoBaHvue; C=O- u C=N-cpsaseH B keTOKMCJOTax uM 
muokcume. Ucxoyuple coeqHHeHUA BbIOMPaJIMCb C TAKHM PacueTOM, YTOObI HMeTb 
BO3MOXKHOCTh OOHAPy2KUTb IPH H3MepeHHH JarKe Mable BeJIMUMHBI ONTHYECKOrO 
BpallleHHA TIpOLyKTa ACHMMETPHYECKOTO CHHTESA, CCIM moculeqHHH OyeT HMeTb 
mecTo. B KayecTBe TaKHX COCJMHEHHH B3ATHI enna- HW O-Ha@THJIrJIMOKCHJIOBbIe 
KHCJIOTHI, TalOUlHe OKCHKHCJIOTHI C OOJIbIIMM YJI@JIbHbIM BPallleHHeM: MMHlaJIb- 
Hy1o Kucmoty c [o]?2= —157° uw a-HadpruirauKoleByio KUCIOTY C [a]20 = 
= +230°. Caeqyer OTMeTHTb, YTO OOe STH KHCJOTHI, BpPalllalollMe B MpOTHBO- 
MOJIOKHBIX HalpaBJIeHHAX, IPHHaMiexKaT K OLHOMY KOHUrypal\MonHOMy pay. 
Kpome oro, uccmeqopanocb rugpupopanve N,N’-~uanernaqudexuaran- 
OKCHMa B J\MeHHJISTHIeCHAHaMUH, YesIbHOe BpallleHHe KOTOPOrO H3MeHsAeTCA 
B  IUMpOKHX mpefemwax B 3aBHCHMOCTH OT KOHIeHTpalluH Mcceqyemoro 
pacTBopa. 


oo7 


MennarmnoKkcunosas (7. mI. 62—63°) u o-HarHArAMOKCHOBas (T. WI. 104— . 
105°) KHCJIOTEI NOMyYeHbI OKHCJICHHeM IeJIOUHbIM MepMaHTaHaTOM IIpH Or} 
COOTBETCTBEHHO, alleToeHOHa HM G-HadTHJIMeTHJIKETOHA. KeroxkucJoTbt ounma’ 
JIMCh CepoyruiepoyoM H mepeKpucrasm30BEIBamucb us CCI,(4). N,N’-JIuaney 
THIIMbeHHITIMOKCHM (T. mI. 146—147°) roroBusicd OKCHMHpOBaHHeM OeHsuai} 
¢ MOCMeLYIOULHM alleTHIMpoBanueM. [HApHpoBaHHe MpOBOAUJOCb B TepMOCTATH), 
poBaHHOl KaTauTHYecKoH yTKe mpH 600—700 KayaHHAX B MHHYTY, aTMocipep 


HOM JlaBuleHHH u 20—40° B pacTBope WHOKCaHa, YKCYCHOM KHCJIOTbI WIM BOJBI) 
Umea B BULLY, YTO MadaqueBble KaTa/IM3aTOPbl B HECKOJIbKO Pa3 AKTHBHEE Tia} 
THHOBBIX, B KaXKJOM OMbITe C MJIaTHHOBbIM KaTaJIH3aTOPOM OpaJocb m0 20 MJ!) 
KOJJIOHAHOTO pacTBOpa KaTaJM3aTOpa, COsep*Kalllero 0,12 r naarunp u 0,2 

KOJWIONa; B Cyuae MaswiaqueBoro KaTasM3aTopa Opasocb 10 5 MJ pacTBopa 


it 


qi: 


I) 


Q | 
20 40 = 60 mun. 20 @@ G0 C% 

ee at Cmenete npebpaleHia ——~ | 
Puc. 1. [ugpuposanne exuarauoKcunosoh KucoTE (J) u N,N’-qHa- 
WeTHIAupenurIHOKcHMa (2) B 3aBHCHMOCTH OT BpeMeHH (A) Hu CTeleHH 


mpespaujenusa (5) | 
| 
| 


cogepxkamero 0,03 r naniaqua u 0,10 r rymMMuapaOuka. Bo Bcex culyyaax pH) 
rHIPHpOBaHHH NOTIoWlaOcb PaccCuHTaHHOe KONMYeCTBO BoROpoga. Ha puc. |} 
NOKa3aHbl KMHeETHYeCKHe KPHBbIe THAPHPOBaHHA (eHHJITIHOKCHJIOBOH KHCJIOTb 
HW J\MOKCHMa B KOOpJHHaTaX CKOPOCTb — BPeMA HW CKOPOCTb — CTeneHb mpeBpas| 
IeHHA. 4 


Ta6auna 1 


Kara- 20 Aue Kougu-} 
OnTHYeCKH aKTHBHbIIi MPOAYKT| mu3a- aD pee PacTBOpuTedJb [ay P (%)| rypat., 
TOp (Ll = 1,9009) 100 r pag 
Munjiambyaa KucoTa Pd —0,071° ae) CH3COOH | —0,74] 0,4 D 
——(nOn2” 4,0 CHsgCOOH | —0,68} 0,42 D 
a-HadruarauKkosesaa Pd JL) OBs° 1,2 | CHsCOOH_| +1,2 106 D 
KuculoTa , 
N, N’-J[uanetungudenua- | Pt +0,074° 0,32 | CgHs0C2Hs | +12,5 
9THJICH JHaMHH Pt |+0,65°(/=4)| 0,38 | CeHs0C2Hs | +42,7 D (?y 
N, N’-J[uanetnagudenua- ae" 
9TueH WuamuH -2HCl Pd -+- 0,05° MZ ae A EILO) +1,8 


Ilo okKOHYAaHHH peakUHH KaTaJM3aTOp KOaTysMpOBaJICA MOAKUCeHHeM pac=' 
TBOPa H NOCJeXYIOULMM HarpeBaHHeM HIM OTAEIAICA MPH SKCTParHpoOBaHHH Mpo-: 
aykta adupom. [Ipu BeijenreHuu npodyKTOB peakilMu Ocoboe BHUMAaHHe OOpatila-; 
JIOCb Ha OTJeJIeHHe UX OT CJIeEQOB JeEBOBPalllatolero KONIOUZa B BUe KpHcTad— 
JIM3YIOWWHXCA MpPOH3BOAHHIX. MuHfaibHad UW O-Ha*THIrsMKOMeBaA KHCJOTHI: 
BHIJeAHCbh Yepe3 HX MeAHbIe, CepeOpaAHbIe HH GOapueBble comH. Tlomyyen-_ 
Had MHHaibHad kKucoTa uMella T. WI. 117,5—118,5° (cmewiaHHasa mpo6a. 
TJaBJIGEHHA JenpeccHH He OOHapyxXKuva); a-HapTusIriHKOeBad KUCOTa HMeua 
T. ma. 95° (c pasM.). TMaMHH BbIJenAICA uepes COMAHOKHCYIO CONb 
KapOamuHaT (T. m1. 106— 107°); momapumMerpuyecku uccmeqoOBaloch OCHO- 
BaHHe. 
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(Ontuyeckoe BpallleHHe H3MepAJOCb Ha MOJyTeHEBOM NOJsApuMeTpe «Besauur- 
i B cBeTe HaTpHeBOH JaMmbl C TOUHOCTbIO OTcYeTa 0,01° npu cpeqHeH ommMOKe 
hepenua 0,003—0,005°. IIpomentrHoe coyep»xKaHve onTuyecKH akTHBHOTO 
MMHeHHA B TMosyyeHHOM mpogzyKTe P(%) onpexenaoch Kak OTHOLIeHHE 
IbHOTO BPallleHHA MIpOAykTa PpeaKI[HH K YJIeJIbHOMY BpallleHHlO ONTHYeCKH 
rToro coequHeHHA. PesyIbTaTbl HanOowlee XapaKTePHbIX OMbITOB NpPHBEeHbI 
jada. 1. 

IIpu paccMorpeHuH MpHBeJeHHEIX B TaOJIMIe aHHbIX OOpalilaeT Ha ceOa BHU- 
“He CPaBHHTeJIbHO BbICOKaA BeJIHUHHa YJeJIbHOrO BpallleHHA MOJIyYeHHOTO Ju- 
Ha. 

Tlouyyenusie JaHHble MO3BOJIAIOT OOHAPyXKUTb ONpeseseHHble KOHpurypa- 
OHHbIe COOTHOMICHHA MeXK Ly KaTaJIM3aTOPOM HM pearupyloulMMH MOJIeKyaMuH. 
mexKe BCeTO, HYXHO OTMETHTb, 4TO B HCCJIeAOBaHHbIX CJIy4YaAX 3alLMTHDIL 
JOH (ryMMuapaOuK) CJry2xKHJI, MO-BHMMOMYy, JMCCHMMeTpHY¥eCKAM HOCHTe- 
M, a He ONTHYECKH AKTHBHBIM pacTBopHTesem. MHaue Obl KaTau3aTOp, MOL- 
prumiica KOaryJIAWHH IPH peakWHH (B pesyJIbTaTe NOBbIIMeHHA TeMMepaTypbI 
i IIpH MPHMeHeHHH HeNOLXOLAMLerO pacTBOpHTeA) He TepAJ Obl cTepeocne- 
iuunocrH yelicTaua. [lox BAMAHHeM JMCCHMMeTPHYeCKON CTPYKTYPbI HOCHTeIA 
IryMMuapaouxa, COCTOALIero, TIaBHbIM OOpa3o0M, 43 ocTaTKOB L-apa6uHO3bl, 
‘M THpOreHH3al\HH OeH3OHJIMypaBbuHOM KUCJIOTbI OOpasyeTcA HeOoJIbUION 
\ObITOK MPHPOAHOH JIeBOBPalllalolleH MHHJaJIbHOH KMCJIOTbI, HMerouleH D-KOH- 
irypauuiw. K D-pazy npHuaqiexuT TakxKe NOJyYeHHaA MpaBoBpalilawuiulaA 
dapTHIrIHKONeBad KUCIOTa. ITO yKa3blBaeT Ha TO, YTO IPH KaTasH3ze MpH- 
HEHHBIH HAMM JHCCHMMeTPH4eCKHH HOCHTEJIb JEHCTBYeT H30HPaTeJIbHO, CnOCco6- 
yA MpeqNouTuTesbHOMYy OOpa30BaHHI0 KucIOTHI c D-Kondurypauuen. Koux- 
Typauua oOpasyrouleroca OMTHYeCKH aKTHBHOTO JueHHISITHJIeHAMaMuHa, 


} 


LwoKe JOJKHa COOTBETCTBOBaTb CTPyKTYpe HOCHTeIA. CeqoBaTeIbHO, Ha oc- 
ppanun 3Haka BpallleHua (OOpa3yeTca MpaBOBpalllalouluH MHaMuH) ero TakxKe 
%KHO oTHecCTH K D-payy. OfHako 93TOT BbIBOX HEIb3A CUMTATb OKOHUATEJIb- 
HDIM, MOCKOJIbKy, Kak Hallmu AxaOopu c corp. (77), mpaBoBpalllaioulHi TuaMuH 
Dpa3syeTcA WH MpH acHMMeTpHyeCKOM THApHpoBaHHu AMpeHHTIMOKCHMa Ha 
MATaIM3aTOpe Maswaqu Ha Wesmke, MpHyeM B HCCJIeJOBaHHbIX YCJIOBHAX 
maOOaeTcaA OOpa30BaHve aMuHOKHCNOT L-psafa (rlyTaMHHOBaA KUHC.IOTA, 
Sou ysiayia HHH) pH THAPHPpOBaHHH COOTBETCTBYIOWIHX MMMHOCOeTHHeEHHH. 
_ TlomyyeHuple HaMH J[aHHble NOATBepwKAaloT HalMuHe TecHOrO KOHUTYpallu- 
HHOTO COOTBETCTBHA MeKAY JUCCHMMeTPHYeCKHM KaTaJIH3aTOpOM (TOUHEE, ZHC- 
WMMMeTPH4eCKHM HOCHTeJIeEM) H MpOCTpaHCTBeHHOH CTpyKTypoH pearupyroulen 
olekyJbl. HeoOxoquMocTb TaKOrO COOTBETCTBHA, KOTOpOe  culelyer 
HMTaTb OCHOBHbIM YCJIOBHeM aCHMMeTPHUeCKOrO KaTaJiH3a, Oblia@ OTMe- 
; Ha pH pacCMOTpeHHH MeXaHH3Ma @CHMMeTpHyeCcKOrO KaTaJH3a C MpH- 
CHEHHEM KaTaJIH3aTOpOB Ha OCHOBe ONTHY€CKH akTHBHOTO KBapla (2%). 
B uccmeqOBaHHOM CJly4ae 3alllMTHbIM KOJJIOW Cy HE TOJbKO cTaOun- 
faTopoM 301A MeTaJIIa,HO HW ABJIAJICA MHCCHMMeETPHYeCKHM HOCHTEIeEM, 4TO TOJ- 
Bep2KaeTcA (akTOM ACHMMETPHYECKOLO CHHTe3a OKCHKUCJIOT HM HaMHHA, KOr- 
ja IPMMeHAJICA KaTasIM3aTOp C 3all\HTHbIM KOJIJIOHJOM. Ota TOUKa 3peHHA 
(OTBEPKLaeTCA H CieWMaJIbHbIMH OMbITaMH, MOKa3aBLIMMH OTCYTCTBHE ONTHYEC- 
(oll AKTHBHOCTH B MIpOyKTe peaKUMN (MHHJaJIbHOM KuCJIOTe), eCIH THEPHpoOBa- 
He (peHHATIMOKCHOBOH KUCJIOTbI IIPOBOAHTb B pacTBOpe ryMMMapaOHKa C Ka- 
faM3aTOPOM NMaswaqui Ha cuuKareme. Kak nokasaiu padotb! bpegura, Ber- 
sepa, Koena u Palita u ap.(?),acHMMeTpu3yrolllee BJIMAHHe ONTHYECKH AKTHBHOTO 
baCTBOPHTeIA Ha peaKUMIO UHOra MPOABJIAeTCA, XOTA HM B MaJIOH CTereHH. 
fo, uTO B HCCIeqOBaHHOM HaMM cJlyuae 3TOTO He ObIIO OOHAPy2KeHO, TOBOPHT 
b MaJIOM aCHMMeTpH3yIOleM JelicTBHM MpHMeHeHHOTO pacTBopa NoMcaxapHza— 
tyMMuapaOuka. Ono OOHapyXKHBaeTCA B KaTaJIMTMYeCKON peakWHH, KOFJa KOJI- 
OH CTAHOBHTCA OJHOBPeMeHHO HM HOcHTesIeM. Hakonell, NOJyYeHHbIe TaHHble 
NO3BOISIOT PaCIIMPHTb HallH MpeCTaBJIeHHA O MpHposze KONNONTHOTO kaTa- 
u3aTopa, MOKasblBad, YTO YaCTHIa MeTaJla HAXOJMTCA HE B COIbBaTHOK O60- 


or 
or 
Ve) 


JIOUKEe MHICJVJIbI, a HEMOCPeJCTBeEHHO COMpPMKacaeTCA C ACHMMETPHYUCCKHMH MC 
JIEKYJaMH 3aUlHTHOTO KOJIJIOU Aa, 6aroxapa yeMy UH CTAHOBUTCA BOSMO2XKHEIM mpc} 
TeKaHHe aCHMMeTpHyecKoOni ajcopoOunH WM aCHMMeTpHyeCcKOrO KaTaJl3a. | 


VucTuTyT opraHuuecKoH XHMHH Ilocrynusio 
um. H. JI. 3enuuckoro 18 V 1959 
Akayemuu nayK CCCP 
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8 E. VW. Kna6yxHoscku it, Xum. nayKaunpom., 2, No 2, 197 (1957). *A. Skiteé 
F. Keil, Ber., 62, 1142 (1929). 8°E.W. Kna6yHosckun, A.A. Banauauy 
Oo. HW. Iletpos, Coo6menue ua VIII Mengeneescxom cpre3ge, M., 1959. 8 A. Skité 
Ber., 45, 3584 (1912). 14010. B. Kapakxun, WV. HW. Aunreaos, Uuctse xumuueckup 
peaxtuppl, M., 1955, crp. 447. 4A. Claus, W. Neukranz, J. prakt. Chem., 44) 
77 (1894); P. ‘Boessneck, Ber... 16, 6400(1883); Eo Cate emG Russlo2soo5 (1914| 
2 Cc. Aka6opu, Buoxumna, 22, No 1—2, 1541957), 9s Ei. Kna6yHosckut 
B.B. DlatpuxKees, JAH, 78, 485 (1954). 
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XHMHA 


| M. Tl. KO3HHA u C. M. CKYPATOB 


\SHTAJIbNMM MOJIMMEPH3ALMM N-3AMEWEHHDIX JIAKTAMOB 


(pedcmaeneno axademuxon A. A. Baaandunoim 4 1V 1959) 
§| OOujHe 3aKOHOMepHOCTH VIA MpOMeccoB NOMMepH3alluH rerepomuKsHYeC- 
WX COeCJHHEHHH He MOryT ObITb yCTaHOBJIeHbI 6e3 CHCTeMaTHYeCKOrO. HakoMe- 
1 MaTepHala B 9TOH OOmacTH. Payom apropos (',”) BbICKa3bIBasIOCb yTBepx- 
ive, UTO pa3sIM4UHaA CMOCOOHOCTh K MOJIMMepHsalluH TeTepOlWMK/IMYeCKHX CO- 
MHeHHil YaHHOrO ToMOmorMuecKOro psa B OJHUX H TeX %Ke ycuIOBHAX OKA 
WbACHATLCA H3MCHEHHEM SHTAIbIMU MU 2HTPOMMM MPH STUX peakUNAX. OHAaKO 
-HacTOALero BPeMeHH OTCYTCTBYeT ONBITHbIM MaTepHaJ, NOSBOAIOWLMH KOIMUe- 
3€HHO PaCCMOTPeTb 9TOT BOMPOC, XOTA Obl WIA OAHOTO PANa rerepounKsH4eC- 
bX COCNHHeEHHH. 

M3mMeHeHHe SHTaJIbIMM WIA Mpolecca NOMMepH3alluu MOKeT ObITh CpaBHU- 
WIbHO JIGKO Halij€HO KaK Pa3HOCTb TeMJOT rOPeHHA MOHOMepa HU 3BeHa MOVIN- 
Hpa (MOcJeqHIOIO BEJIMYHHY BO MHOFHX CJlydaAX MOMKHO HaJe@KHO BEIYHCJNT). 
J aUHTebHO CO%KHEe OOCTOHT Jel co sHaeHHAMU SHTpOnHH. OkcnepuMeH- 
HIbHbIe aHHBIe JIA COOTBETCTBYIOWIUX BeLLECTB MOUTH MOMHOCTbIO OTCYTCTBY- 
|}, @ MOMbITKH OILCHHTb UX BbINHCJICHHEM He BCera MOLYT MpHBeCTH K Hajle2xKHbIM 
HaueHuamM. B pate Haliux pador (1,?) RomycKaocb uw JleHToHOM c coaBTopa- 
ik (*?) Ha OOuIbLIOM MaTepHaule OblIO MOKa3aHO, YTO H3Me€HeEHHeE TepMO,MHaMu- 
HCKOTO MOTeHUHaa MpH MOMMMepHsallWH KapOO-llMKMYeCKHX COeqHHEHUL 
|| uHCIOM wIeHOB 5—8) B OCHOBHOM OIIpeesIMeTCA H3MCHECHHEM 93TaJIbIMu 
WNT); W3MeHeHHe SHTPOMMH B STHX pPeaKUHAX CPaBHHTeIbHO HeBEJIMKO. 
| TocuIeqHee BPCMA SKCIePHMeHTAIbHO HaliqeHO, YTO H3MeHeHHe SHTPONHH B 
taKILMH MOMMepusalluM €-KamposakTrama Maso (‘). Takum oOpasom, axe 
DH OTCYTCTBHH JaHHBIX TO SHTPOMHAM HCCJeOBaHHe TeMOT CropaHHA cooT- 
FTCTBYIOWIUX BeWleCTB H BbIUMCJICEHHe 0 3THM JlaHHbIM H3MCHCHHA SHTAJIbIMH 
i peak NOMMMepH3allHu (B HEKOTOPbIX cuyuaAX FuMOTeTHYeCKOH) UMeeT 


BICJI. 

B ono u3 paOor Hamu oneHenbt AH peakiMH nouMMepHsallMH sakTaMoB 
havicoM w1eHOB B wuKse or 5 Jo 8. Mspecruo, uro saMecTuTemb axKe mpH aTo- 
ip yrsepoqa MOHMKaeT cMOCcOOHOCTbh COeAMHeEHUA K MOMMepHsalnu (°). Emme 
pee 3aTPyYAHAeT MOMMMepH3allHi0 AMUJOB 3aMeCTHTE/Ib IPH aToMe asota. Bpl- 
KKa3bIBaJIHCh Jake yTBepxKeHua, uTro N-3aMmelleHHble JlakTaMbl BoOOWe He 
MOCOOHEI momuMepH3oBaTEca (°). Tlocue Toro, KaK OblWIO yCTaHOBJIeHO, 4TO 
| MerHsigHanTosaKTam nouuMepusyerca (7), Kasal0Ccb HHTepeCHbIM NOJYaHTb 
hHHbIe, MO3BOTAIOWMe oWeHHTb AH peakuMH NOuMMepHsalluM JIA MeTHUJI- 
hMeneHHBIX JlaKTaMOB C YHCJIOM WICHOB B UMKsIe OT 5 JO 8. 

| B wacroauleli crate coobulatores pesyJIbTaTHI ONpeseeHHsA Tenor cropaHusA 
}-Metusimup posmoua, N-merusimunepugoua, N-meruiKkanposaktama, N-meru- 
WiaHTomaktama u nN-MeTuJIaTHINponMoHaMusa (TeloTa cropaHuA mocweqHero 
LbinecTBa HCMOb30Balacb B pacuetax). Bee pemecTBa Obwiq CHHTe3HpoBaHEl 
| TULaTebHO OUHILeHbI MHOrOKpaTHOH MeperoHKol Ip YMeCHbIeHHOM JaBJIeHHU 


|TOKe cyxoro asoTa™. CxKHTaJIHCb OHH B KaJIOPHMeTpHueCcKOH OomMOe B TOHKOCTeEH- 


* CyyTe3 uM OUMCTKa BeluecTB Mpososumucb B MucTuTyte uCKYCCTBeHHOrO BOMOKHA 
|. ©. Epodeeson. 
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HbIX CT@CKIAHHBIX aMMmyax. UToObl HCKJIOUMTb COMPHKOCHOBeHHE BEeILLeCTB i) 
BJIa2KHBIM BOSLYXOM, HaMOJIHCHHe aMITyJI MPOWSBOAMIOCh HEMOCpeACTBCHHO mi 
meperonke (B TOKe cyxoro a3ota). Meroquka, IpHMeHeHHAad JIA H3MepeHHA Te} 
JIOT cropaHus, omucana paxee (*). KomnuecTBo coxk2KeHHOrO BellecTBa Opes 
JIAJOCb B KaXKJOM OMbITe MO KOJIMYUeCTBY ABYOKHCH yruiepofa, HaHJeCHHOMY Tif} 
aHaslu3e UpOAyKToB ropeHus (morsmoureHue COz ackaputom).MetogukKa STOro aH 
musa (°) Obiuia OTpaboTaHa B CepHH OMbITOB M0 CO%K7KCHHIO 9TANOHHOW Oe H30HH¢ 
KUCJICTbI H MO3BOIAIa OMpeAeIATh COz mp COuleM KomHYeCTBe COz OKOIO OHO: 
rpamma c Tounoctbio --0,02%. Bau3koe COOTBeTCTBHe KOJIHUeCTBA TBYOKM 
yruepona, HaliqenHoro B MpofyKtax ropenus (COzyang) HM pacCuHTaHHOrO M3 H 
XOJHOH HABeCKH BelllecTBa (CO2zpacy) ABJIAJIOCb KPHTeEPHeM NOJIHOTHI CrOpaHHA |} 
YMCTOTLI TMpemapara. | 

@Mu3vKO-XHMHMYeECKHE KOHCTAHTHI MCCJICNOBAHHbIX BeLWeCTB HW SKCIePHMeHTAaI 
HbIe JaHHble MIpMBeseHH! B Tau. |. 


\ 


AWeWoramrmiiew ms! 


Cee ea ee ne | a | —AH?> KKav/Mosb| COzyayn/COzpacu 
N-CH3-nupposm you 1, 4670 1,0252 745,0-L0,4 1,0015 
N-CHe-nunepu oH 1,4804 O27! 870,0-L0, 4 1, 0000 
N-CH3-kanpomakTaM 4 ,2809 1,0115 1029 ,14-40,1 41,0005 
N-CH3-3HaHTOIaKTaM 14,4880 1,0103 1187-+-0,3 0,9999 
nN-MeTHJSTHAN ponH- 

oHaMuy 1 4400 te SOT 5+ 928 ,1-40,1 1,0004 

*TIpu 20°. 


B rpade 4 Taub H3MeCHCHHA JHTAIIMMH B KKaJl/MOub (1 Kasi =4,1840 a6c. ax! 
TIpH us0TepMHyecKOM (25°) cropaHHH HccwieyeMbIX BeULeCTB B XKXHAKOM COCTOS 
HMM pW JaBsenuu | at W nph COpasoBaHHH B KaueCcTBe MPOYKTOB peakHH rasG 
oOpa3Hpix COz, Ne WH %*KHAKOH BOA MpH Japsennu | arm. 3 nowyyeHHpix War 
HbIX PaCC¥YHTAaHbl (JIA MAKOTO COCTOAHHA) BeMMUMHbI SHTAJIbUMM peakIlHt 


nowuMeprsaiun (AH,) BCeX MCCJIEQOBaHHbIX JIAKTaMOB MO CXeMe: 


AH, = AH’ pop =MOHOMepa— AA’ rop 3BCH@ MOJIMMepa B JIMHeHHOM 
MOJIeKy Jie 


ie 
CH; — N(CH2),CO — N(CH;),CO — 


AH” = 156,3n + 245,3 xkan, rye n—uucno rpynm CHe, Bennunna 156,3 KKan— 


MHKPCMCHT TeMIOTHI CropaHua Ha rpynmy CHe (?°). MHKpemeut rpymnpl — N - 
CO — BbIuHCIeH Kak Pa3HOCTb HaliJeHHol TensoTbI cropanua nN-metunaTHy 
MpONHOHaMUya WH W3BeCTHOH TeMIOTb CropaHua xA-6yTana (2°); on oKagasc 
paBHbimM 245,3 KkKaJ. 

MutTepecHo cpaBHHTb BenMununt AH, N-merus3amenleHHbix makTaMo 
C OMpeAe/eHHbIMH HaMH paHee (') TaKHM %Ke pacueroM BeruyHHamu AH, Au 
HE3AaMCMJCHHbIX JIAKTaMOB C TEM XKE YHCJIOM WIEHOB B IluKue (TAG. 2). 

Kak BHHO 43 MpHBeQeHHbIX JaHHbix, N-mMerui3amenleHuble akTaMbl Ip. 
TOM 2€ UHCJIC WICHOB B ILMKJI€ HMCIOT MeHbIIHe BeJIMYHHbI SHTAIbMHH MOJIMME 
PH3alMH NO CpaBHeHHIO C He3aMelIleHHbIMH JIakTaMamMu. B camoe nocaeqHe 
BPpeMA 9TO OTMeYeHO H IOmoTO c coaBTopaMH B paOoTe NO H3y¥eHMIO BMAHU 
60KOBOH env Ha MOJIMMepH3allHio &-KalpouliaktTama (14), M3 uccmeqoBaHHbIX CC 
COMHCHHM HavOONbilad BeMUMHAa SHTAI_IMH NOHMepusalHN (3,9 KKam/MomI 
062 


alieHa JIA BOCbMMWIeHHOrO N-MeTHJI9HaHTOJaKTaMa; OHA COBNaslaeT C BeIH- 
HOM 9HTAJIbIMH NOMMepH3allHu &€-KampomakTaMa. TakuM OOpasoM, B OOOHX 


AVaAOwME 1 ans 


N-CH, samemjeH. JlakTaMbl JlaKTaMbl 
Uncso 
Serie ies KKall Cnoco6HocTb KO AH® KKawl Cnoco6nocTb 
raENOGE MOJUMepusaluH n Monn |K NOmuMepHsanHH 
By 0,8 ae Sh ad | eal He nowumep. 
6 —0,5 Dey » » 
7 Pipes Lan Bixcct Tlonumep. 
8 3,9 een 5,3 » 


*Vimeetca B BUHAY NOMMMepH3allua MpH HarpeBaHuH yo 200—249° 
C HeOOJIbINMMH KOJH4eECTBAMM AKTHBAaTOpOB HW NpH JaBaenuu 1 aT. 


iilaxX COeCIMHeHHii Mp BeMYHHAX ZHTAaIbMMH NOMMMepHsalluu, MeHbIUHX 
,8 KKaJI/MOJIb, BEL€CTBa B YKa3aHHBbIX BbIIlIe YCJIOBUAX HE MOJIMMepH3yloTca. 


‘“ 


Mockoscekuit rocyfapcTBeHHbIM yHHBepCHuTeT Iloctynuno 
um. M, B. Jlomonocoga 30 IIT 1959 
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XHMHA 


M. (. JIMHbKOBA, H. J]. MATPHHA wu akagemux H. JI. KHYHAHL 


HOBbIM METO], NOJIYYEHHA MPOMMOTHOJIAKTOHOB 


Pauee MbI noKa3aJIH, 4To B-MepKaNTOKHCJIOTHI MPH AeHCTBHH XJIOPYTOJIbHOTC 
apupa B MpucyTCTBAM TpHSTHaMHHa OOpasyioT P-mponHoTHoNakTOHE! (*”*). 


(I 

ace R’OCOCI ae i 
C— CHR) +  >C—CH (R). | 
GH | | (C,Hs)sN CH | | V 
3 SH COOH BIS G5 I 


/ Ai 
Oxa3aulocb, UTO Te 2K THOJAKTOHBI C YCHEXOM MOryT ObITb NOJYYeHbI Mp eh}, 
CTBMM cepoBosopoya Ha XopaHruspuybl B-rasou“qoKapOoOHOBbIX KHCIOT. OTOL, 
cmoco6 BbIrOqHO OTH4aeTCA OT paHee ONMCAHHO"O TeM, YTO He TpeOyeT cnel\vaJb:}, 
HOFO IIPHPOTOBJICHHA TPYAHO WocTymHbIx B-MepKanTOKHCJIOT, a TaK%Ke HeEOOXO- 
JMMOCTH B BbIJeeHHH MpOMe*KyTOUHO OOpasylolwuxcaA B-raslO“MOTHO/KapOOHO, 
-BbIX KHcOT. Tak, Upu elcTBHM cepoBofoposa Ha xJopaHrugpuy B-x0p- 7 
§-6poM-a,0.-,HeHHJINPONHOHOBOH KHCJIOTbI B PpaCTBOPe XJIOPHCTOrO MeTHJIeHE) 
B IIPHCYTCTBHH TpH3ITHaMMHAa C BbIXOJOM Bbillle 90% Onl NOyyeH a,a-qnpe- 
Hus-B-mpomvoTHomakToH (1). EctecrBeHHo, 4TO MepBOH cTaquvel peaKkHt} 
ABJIAeCTCA OOPasoBaHHe TPHITHMAMMOHHeEBOU com p-ralouyzO-a,a-WHpeHuJITHOI 
KapOOHOBOH KUHCJIOTbI, KOTOPaA JIerKO IWHKIM3YeTCH B COOTBETCTBYIOULUE 
B-nponuoTHosakTOH 


ee —C (CgHs)o H.S igi —C (CeHs)2 CHe, — C (CgHs)2 
X COGCi (C2Hs)3N 


es | 
Xx COSs (CeHs5)e2NHt S——CO 


PacnpoctpaHenue STO peakUMH Ha xJOpaHTuypugzbl Apyrux f-ranou“gzoKap6o} 
HOBbIX KHCJIOT 10Ka3aJI0, YTO 9TOT HOBBIH cmocoO ABAeTCA OOMIMM MeTO]ON 
NpHPOTOBJIeHHA P-MpONHOTHOMAKTOHOB. Tak,43 XJIOpaHruypuoOB O-MeTHJI-A-3THIL, 
THO-B-xXJIOpMpONHOHOBOH KucuoTE! UB, p-ZHMeTHJI-p-6pomnponHOHOBOH KUCUO| 
TbI COOTBETCTBEHHO ObLIH MOJYYeHI O-MeTHJI-G.-9THITHO-B-npOmMOTHOaKTOH I 
panee onvcaubiit 6 ,B-aqumerus-f-nponuoTuosaKkTou. Bowee TuaTeIbHOe HcceNO, 
BaHHe YCNOBMit OOPasOBaHHA G-MPOMMOTHOMAKTOHOB HOBBIM CNOCO6OM HoKa3asio| 
4YTO B 3aBHCHMOCTH OT ycTOoHuMBocTH OOpa3yrolleroca f-mponvoTHomaKTOHi 
B H€KOTOPbIX CJly¥adX BMECTO CeEPpOBOLOPOa MOX%KHO yNOTPeGAT CybUy Har] 
pus. Bo u36exanue pacilenleHua OOpasyloulerocsa THOMAKTOHA C OOpas0BaHHel 
B-MepKanToTHOJIKapOOHOBbIX KHCAOT MPH NOyYeHHH cleqyer OL lepxKUBaT 
HH3Kyl0 TeMlepaTypy, MPHMeHATb TeOpeTHyuecKoOe KOJIMUeCTBO TPHSTHAaMHH 
WM us0eraTb OO/bUIOrO H3O6bITKa CepoBoyopora. 

B sTom ucc/ieqoBaHuH Oblla MOKa3aHa TaK2Ke BOSMOMKHOCTh OOpa30BaHHt 
.,0.-qudenu-B-nponvoTHuosakToHa aHrHgpatTusaunelt a.,a-qucbenus-B-mep| 
KaNTONPONHOHOBOU KHCJOTEI Kak Mp JelCTBHH XsMOpyrombHoro spupal 
Tak HM docdopHoro anruyapuna 


CH; — C(CeHs)s ~<a CHz — C (CeHs)2 
| | — —> 

SH COOH "ROCOCH (GH). S— CO 
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| 


MutepecHo orMerntb, 4TO B OTMUHe OT B-MepKanTOKHCJIOT aHTUApaTHsalna 


¢OKCHKHCJIOT HJe€T MpPeHMyllecTBeHHO C O6pa30BaHHeM a.,B-HenpeyevIbHEIX 
pOonoBbIx KucJIOT. B ciyuae xe a,a-qu3amelleHHbIx B-oKcnKucsOT B-nponHo- 
| aaa He OOpasyetca, a UfseT peaklusA, OOpaTHad abOIbHOM KOHJeH- 
PALM (", 
RCH — C (R’)2 y 
| — RCHO + R}CHCOOH. 
Olek  MOOjs 


CKJIOYeHHE B 9TOM PxARY nperctapser B,B-quTpudropmerus-f-oKcunponno- 
DBad KHC/OTA, aHTHApaTusalleh KOTOPOH HeaBHO B Halle NadopaTOpHN Spill 
poutyuen B,6-quTpudbropmeruui-p-nponvomakToH. : 


OKCNEPHMCHTANLBHAAH UWAaACTbH 


aa-Ludbenurf-nponuoTruoaaxktTod (I).a) K2,2 r (0,0089 mo- 
.,0-.HenHI-B-MepKanTONPONHOHOBOH KHCJIOTEI B 50 MI xmopocdopmMa npu 
10° mpHOaBuiaan 0,5 mu (0,0107 Mons) TpHsTHaMuHa u sate 0,9 mat (0,009 mo- 
fH) XJIOpyrobHoro acdupa B 20 Ma xsopoctbopma. Cmecb ocraBiaau Ha | yac. 
pu —10°, ocaxlaiu XOpruypaT TpusTHaMuHa a6c. supom (200 ma) u ocTaB- 
JIM WO cexyroulero AHA MPH KOMHATHOH Temnepatype. Xsoprugpat TpusTHs- 
(MMHa OT*PUIbTPOBbIBAIH, PUIbTPAaT MPOMbIBaIH BORON, cyliMIM cysmEpaTOM 
MarHHA WH PaCTBOPHTeIM OTTOHAJIH B BaKYYMe IpH KOMHaTHOHM TemnepaType. 
@cTaTOK MepeKPHCTaJINSOBbIBaIH M3 rentaHa. Bpixog 1,5 r (70%), T. ma. 
b—56°. I npegcrapsser coGo1o GecuBeTHble HIVIbI, JIerKO pacTBOpUMble B supe, 
HeHso0e WH XJOpoPopMe, TpyAHO PacTBOpHMble B relTaHe MH HepacTBOPHMbIe 
BOJe. ‘ 


SS 


Hatineno %: C 74,90; H 
Ci5H;20S. Brruncnmeno %: C 75,00; H 


? 


|| Tipu” pacuenenuu I 10%-Hor BoqHO-cnupToBoH WemouBIO (1:1) (3 4aca 
+~100°) nonyyeHa a,a-qucenus-f-mepKanTomponHoHoBaa KucnoTa (85%), 
|. mt. 197—199° (tr. na. nO muTepaTypHbIM JaHHbim 200—202,5° (°)). Cme- 
WaHHasd mpoOa c 3aBeXOMbIM OOpaslloM 4,a-qndenus-f-MepkantonponuoHoBon 
UCJOTHI JenpeccHH TeMMepaTypbl WWaBsIeHHA He Mada. 

6) 0,8 r (0,003 Moma) H3MeIbYeHHOH a,a-1HdpeHH B-MepkKanTomponvoHOBow 
LHcsIOTbI cMeruuBamH c 1,15 r (0,008 Moms) @ocopHoro aHrugpuya, HarpeBalu 
| 4ac. Ha KHMAeH BOLAHOH OaHe H SKCTparupoBaH TOPAYHM NeTpO/eHHbIM 
icpupom. Tlonyunan 0,45 r (62% )I. pu nonyyennnu I B pacrBope Meta-KcuJloa 
|BIXOJ, He H3MCHWJICA. 

B) K pacrsopy 3,23 r (0,01 Moma) xnopaHruazpHuya a,a-qudenu-p-6pomnpo- 
}HOHOBOHM KHCJIOTHI B 35 MA XJOPUCTOTO MeTHJIeHa MpHOaBJIAJIM MO KallJIAM pact 
asop 2,64r (0,011 mona) NaS -9H,OB 35 mg@l cnupta.Cmecb ynapuBasu Jocyxa 
| BakyyMe, OCTaTOK 9KCTparHpoBaH SUupOM, SPUPHbIN pacTBOp MpOMbIBaJIM 
oqo, cymmMaiH cympcatom maruua. Tlocae yqanenua apupa nowyauau I c Ko- 
|,MUCCTBEHHbIM BbIXOJIOM. ; 

r) 3,23 r (0,01: mons) xmopaHruypuga a,a-qudenua-f-6pomnponnoHoBor 
ItMCHOTEI (HJIM COOTBETCTBYIOIerO KONMYUECTBa XJOpaHruspHsa a,a-nupenu-p- 
}| JIOPMPONHOHOBOH KHCJIOTEI pacTBopssH B 30 MJl XJOPHCTOTO MeTHJIeHa M pac- 
iBOP HacbilllaIH CepoBosopsoM mpu —10° B Teyenue | uaca.K pacrBopy mpHOaB- 
iI 110 KamIam B TeyeHne 30 mux. 2,8 Ma (0,02 MOJIA) TPHSTHIAaMuHa BO MJ 
[MOpucTOrO MeTHsIeHa H 5 MJ aOc. axtpupa MpH OAHOBPeMeHHOM HacbIlleHHH Cepo- 
Konoponom. Temnepatypy MoBbliiliasiM JO KOMHATHOH u npHOaBratn 100 Ma aoc. 
ibupa. Ilocne yfaneHua BbImaBluero XOpruApata u Opomruypata TpusTHaMuHa 
!ACTBOP MPOMBIBAJIM BOOM HU CyWIMAH CybpaToM MarHua. PacTBopHTelb yqana- 
in. Tlonyyann 2,3 r (96%) I. Ecau mocne okonyaHunA mpvOaBeHiA TpusTHI- 
MHA MpoloKaTb NPOMycKaTb cepoBosopoy eile B Tevenue 10 4yac., TO BbIXO] 
“He mpesbicut 40%, a B KayecTBe NOOouHOrO MposyKTa MouyyeHo 1,8 r (16%) 
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TPHOTHJIAMMOHHEBOM COM 0,0-AupeHHvI-B-Mep KanTOTHOJMPONHOHOBOM KHCJOTHI, | 
vr. ma. 107—108° (us cruptTa). 


Hatineno %: C 66,78; H 7,8 
Coi:HegNOS2. Buruucneno %: C 67,20; H 7,7 


9: N 4,09; S 16,6 
3) Ne Syro, S747,0 

a-M eru a-a-9TH aT HO-B-nponuoTHOmaKTOH (II). 50 ma CH,Cla) 
HacbilaiH CepoBogxopoyom mpH—10° 30 MHH.; NpHOaBJAJIH NO KallJIAM Np OJHO-} 
BpeMeHHOM mponyckanuu cepoBogopogza 9,12 r (0,05 Movs) XMOpaHruApHsa | 
a-MeTHJI--STHJITHO-B-XJIOPMPpONMOHOBO KHCOTHI B 25 Mi aOc. SpHpa, a 3aTeM) 
10,1 r (0,1 Mona) rpuaTHiamuna B 25 Mi a6c. aupa, mpomycKavin ene 10 MHH. 
tok H.S. Yepes 1,5 uaca npHOaBaaM a6c. SPP WO MOMHOTHI OCaK CHUA XJOP- 
rHApata TPHSTHaMuHa, (HILTpaT MPOMbIBaIM BOOK H CyMIMJIN cybpaToM 
marnua. Tlonysnau nocae yaaneHus pacrsopuTeseH 4 r o-Merus-a-sTHITHO-B-} 
IIPOMHOTHOMAKTOHA B BUe CaOO-%KeJITOBATOM XKUKOCTH, BbIXO] 50%; 7. KHII. | 


68—70/0,1 mM, n° 1,5425, yebHBI Bec 1,154. MR naliqeno 44,21, BprancmeHo} 
43,67. Mow. Bec ( B 6eH30e KPHOCKONMYECKH) 156. H 


Hatinzeno %: C 43,55; H 6,29; S 39,07 
CeHiOSe. Brrmucneto %: C 44,4; H 6,17; S 38,27 


l 
\ 


IIpu paciuensenuu I] soguo-cnupropoi comaHoH KucnoToH (1:1) (3 4aca,i 
~100°) mnomyyeHa  a-MeTHI-a-3THITHO-B-MepKaNTONPONHOHOBaA  KHCJIOTA, 
T. Kam. 140—143°/1—2 mm. Ananoru4uHo u3 xuopaHrugpuna B,B-yumern-p-# 
6pomnponuoHoBol KUcOTH NomyuHaH B,p-nuMeTHI-B-MpOmMOTHOMAaKTOH, BbIXO,! 
46%, T. Kun. 33—34°/1—2 mw. 

BenxsuaMuy a-MeTHA-G-9THNTHO-BP-MepKanTONp oF 
nNHOHOBOK KucuaoTB. K 1,62 r (0,01 Moms) o-meru-a-sTHITHO-B-npo-t 
MMOTHOaKTOHA B 25 Mi a6c. apupa mpHOaBaaau 1,07 r (0,01 Mona) 6eH3sHaMuHal 
B 25 Mi aOc. acpupa. CMecb OcTaBJIAJIH B 3aKPbITOH KoOOe Oe3 WOcTyNa BO3Lyxal 
IIpH KOMHATHOH Temnepatype JO clelyIoulero JHA HW 9KCTParHpoBaJiM OeH3HaMUT I 
43 aupHoro pactBopa | N NaOH. pu nogkucenuu BogHOro pacTBopa 2 NH,SQO,) 
NOMYYHIH OeH3HaMH G-MeTHJI-a-9THITHO-B-MepKaNTOMPpONHOHOBOH KHCJOTBIh 
C KOJIMYCCTBEHHBIM BbIXOJOM, T. m1. 6(0—61° (uz merpomeHoro aipupa) 


Hatizeno %: C 57,18; H 7,16; 23,56 
Cy3Hi90S2N. Baruucneno %: C 58,00: H 7,06; 23,79 


Beu3uiaMuy, G-MeTusI-a-3THITHO-B-MepKaNTOMPONHOHOBOLi KHCAOTbI JerKO} 
OKHCJIAe€TCA Ha BO3AYXe B COOTBETCTBYIONLMH WucyEpuy, T. m1. 121° (u3 ac6.il 
cnupta). 


HaligeHo %: C 58,07; H 6,90; S 24,04 

(CisHigOS2N)2. Baruncseno %: C 58,20; H 6,74; S 23,90 
MuctutyT SeMeHToopraHMyecKux coequHeHHit Iloctynano 
Akalemuu HaykK CCCP 20 V 1959 


UWMTHPOBAHHAS JIATEPATYPA i 
1M.T. Jinupbkopa,O.B. Kuapgumesa,H.J. K wy ua 110, Mss. AHCCCP/| 
OXH, 1955, Ne 3, 569. ? HW. JI. Kuyuauu, O.B. Kuapguuesa, E. A. Mep-) 
BoB a, Mas. AH CCCP, OXH, 1955, Ne 4,689. 3 H.JI. Knyusun, O.B. Kuapge| 
mesa, E.A. Wepsposa, W3s. AHCCCP, OXH, 1955, Ne4,696. 4H. Schnapp,| 
Ann., 201, 70 (1880). ® E. J. Jones, Ann., 226, 291 (1884). ®H.E. Za ugg, 
H. J. Glennet al., J. Am. Chem. Soc., 79, 3942 (1957). 
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Hoxnage Akagemun nayr CCCP 
1959. Tom 127, Ni 3 


XHMH A 


. JIYKHHA, JI. A. HAXANIETAH, B. A. OBOJOBA u akayemux B. A. KASAHCKMM 


KATAJIATHYUECKAS WH3OMEPH3AU US YPJIEBOROPOOB 


‘PARA UNKJIOBYTAHA 
JLo HacTOAIero BPEMeCHH H3BECTHO BCEPO JIHUIb HECKOJIbKO paOoT, MOCBALLeH- 
HM3OMEpH3allHH YIvIeBOJOpOOB pAya WHkMOOyTaHa. Tak, B. H. Mnarpes 
.. JI. Tuxoukuit (?) MpoBeM ONbITI NO H3OMepH3allH MeTHJeHUMKMOOyTaHa 
BJIMAHHeM PIMHO3eMa pH 290—300° 4 HauIH, YTO B YCOBHAX ONbITa HMeeT 
jfO PpasMbiKaHue YeTbIPeXWIeHHOrO KONbILA. O. Oununos (7) yka3a, 4TO 
MMJICHUMKIOOYTaH Mp NMpomycKaHHH Hal OKHCbIO aJIOMMHHA mpH 300° 
TH HalleiO H3OMepH3yeTcA B MeTHIMMKIOOyTeH. IIpu Gomee BbICOKUX TeMMe- 
ypax (400—430°), no qaHHbIM Jloapenko (8), 13 MeTHJeHUMKIOOyTaHa B IpH- 
“TBHM OKHCH aJIIOMHHHA YaCTHUHO OOpa3yeTcaA H30MpeH. 

Asomepu3alud MeTHIWMKIOOyTaHa NOX BJIMAHHeM OKHCH aJIKOMHHHA HW OKH- 
opHa HaOoganacb H. A. Po3anospm (4), npuyeM, cyqa mo TemMmepaTypaM 
HeCHUA KaTaJIH3aTa, pH 9TOM MOJyYaslacb CMeCb NeHTeHa-2, 2-MeTHIOyTeHa-1 
}- MerusiOyTeHa-I. M. B. Typosa-oaax u M. FO, Jlykuna (°) usyauan u30Me- 
HALLHIO STHJIMMKNOOYTaHa NO, BIMAHHEM XJIOPHCTOFO aJIOMHHHA H yCTaHOBH- 
-uTO IPH 9TOM OOpa3syIOTCA MeTHJINHKIONeHTaH HM WHKIOreKcaH. Ilo3qHee 
|. Anatbes 4 COTPpyAHHKH(®) H3y4HIIM NMOBeeHHe METHJ-, 9THJI- H M3ONponH- 
WoOyTaHa B IIpHCyTCTBHM XJIOPHCTOFO aJIIOMHHHA MW HalJIM, YTO MeTHJILLUK- 
YTaH MPH 9TOM MOJIMMepH30BaJICA, a 9THJI- H H30MPpOMHAWMKIOOYTAaHbl 
IM@pH30BaJIHCb C pacllMpeHvHeM WHKJIa JO NATH-H WecTHYIeHHOrO. 
IIpupezeHHble paOoTbl He aloT HCuepMbIBalOUlero MpelcTaBJeHHA HH OO yc- 
MAX, HeOOXOAMMbIX JIA W3OMePH3allHH UeTHIPeXYIeHHOTO WHKJa, HH O 
WykTaxX peaKIUMH, 4TO WH NoOyAuNO Hac HauaTb CHcTeMaTHYeCKy:0 padoTy 
rou o6acTH. 

bl pel UccIeqOBaTbh NOBeeHHe YrvieBOsOpoqoB pAya WHkKMOOyTaHa 
| PHCYTCTBHH TeX KaTaJIM3aTOPOB, KOTOPbIe BbI3bIBAIOT H3OMePH3allMlO Tpex- 
|: HHOTO WHKIa, B YCJIOBHAX, MO3BOJIAIOULMX CPpaBHHTb YCTOHYHBOCTb Tpex- 
Heripexunenneix YIJIepOAHbIX WHKIOB. YXKe pahee MbI CTOJIKHYJIMCb C HHTepec- 


M ABJIGHHEM: B YCJIOBHAX XpOMaTorpadHyecKoH acopOunu Ha CHIMKarese 
KMIMHKIOOyTaHbI (7), B MPOTHBOMOMOKHOCTh aJIKHJLMKIoMponanam (°), 
jMepH3allHH He MpeTepneBaH, OHAKO H3ONPONeHHALMKMIOOyTaH mpu |STOM 


eno H30MePH30BaJICA C paclIMpeHHeM WHKsIa JO naTHuneHHoro (°). Takum 
nonenenns aJIKCHHJILUKIOOYTaHa, KOTOPbIi OKa3aJicA JaxKe MeHee ycToHuH- 


a30M, Ha CHJIMKaresie MOBeJeCHHe aJIKHJIMHKOOYTAHOB pe3KO OTJIMUAaJIOCb 
M, 4eM aJIKHJIMKonponaHbl. B cBxa3H C 9THM HaGsOeHHeM B HacTosulel 
oTe B MpHCyTCTBMM KaTaJM3aTOPOB, HMEIOWIHX, MOMOOHO CHMKarewiO, KHC- 
XapakTep, H3y¥aslocb MOBeAeHHe HAaCHIIeHHbIX yrleBOLOpoO,oB — 9THUJI- 
Z0NPONMILUKIOOyTaHa H HeHACHIICHHBIX yrvieBOOpORoB sTOrO %Ke pxAa 
)Da3JIHYHBIM TOJIOKeHHEM JBOMHOH CBA3H B 3aMeCTHTeIe — H30MponeHuu- 
i3ONPOMMINAeHUMKIOOyTaHa. 
Tipu 2Tom O6pl10 HaliqeHO, YTO aIOMOCHIMKAT, HallelO H3OMePHS3YIOWIHH adl- 
uKAonporansl mpu 50° (2°), qaxke mpH 250° He BbISbIBaJI 3aMeTHOM M3OMepH- 
WM M30NponMAMNKIOOyTaHa. Kusebryp, MPHBOAALMA K MOHOH H30MepH- 
WM aslKWluKIonponaHop mpH 150° (1°), He H3MeHAN aIKHILMKIOOyTAaHOB 
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mpu 150°, 200°, 300° u 400°; «ump mpu 500° nomyyeHHBIH KaTaIH3aT pe3 | 
OTHUaJICA MO KOHCTAHTaM OT HCXOAHOFO yrvieBoOpoya, YTO MOXKHO OTHECTH Ta 
*Ke 3a CUT BJIHAHUA BbICOKOM TeMMepaTypbI. TakHM OOpa30M OblIO NoKa3aBy, 
YTO aJIKHJIUMKIO6yTaHbl B MPOTHBONOJOMKHOCTH aJIKHILAKIONponakaM ABJI|| 
IOTCH JOCTATOUHO YCTOMUMBLIMH COCIHHCHHAMH B YCJIOBHAX H30MePHel 
WHH. 

HenacbillieHHble YyrvleBoJOposbl pala WukIOSyTava H 3ecb BesIH CeOA COBE|) 
WeHHO 0-Apyromy. Tak, B IpHCyTCTBHH KH3eIbrypa H30NponeHUALUKIOOYT 
TOJIHOCTbIO H3OMePH30BaJICA C PaCIHPpeHHeM WHKJIa JO MATHWIeCHHOTO Yi 
mpu 200°. Ha ocHoBaHHH HCC1eqOBaHUA CMe€KTPOB KOMOHMHAIMOHHOLO paccedH | 
THIPHPOBaHHbId H3OMepH3aT MpelcTaBJAI COOOK CMecb | ,2-7HMeTHJIMLUKJONE 
TaHOB, cosepxKaulyio cuegb |, 1-quMeTHJIMUKIONeHTaHa. 

Tipu nponyckaHHuH uepe3 KH3eJIbryp B TeX Ke YCJIOBUAX H3ONPONMINAeEHUH 
o6yTaHa Obi NOyYeH H30MepH3atT, OOaaBLUIMH TEMH Ke CBOMCTBAMH H, CJ 
JIOBATeJIbHO, HMCBLIHH TOT 2Ke COCTAB, YTO H B CY Uae H3ONPONeHHJIWAKIOOYTAE| 
STO NOATBEPAWJOCb HU B OMbITe C CHIHKAreJIeM: KaTaJIH3aT TOFO Ke CocTaBa, 4) 
HB culyuae H30NponeHHILAKIOOyTaHa (°), Obl NOyYeH NpH PHAbTpPOBaH'} 
yepe3 CHJIHKareb H30NpONHIHAeHUNKMIOOyTaHa. Takum o0pa30M OblI0 nord | 
3aHO, 4TO, H€3aBHCHMO OT NOJIOKeHHA ABOMHOH CBA3H B 3aMeCTHTeJIe, HeHAC|h 
IeHHble YrVIeBOLOpOgb! pia WHKMIO6yTaHa JierKO MpeTepneBaiH H30MepH3allH |i 
W\aBax OHM 4 Te Ke MPOAYKTHI peaKWHH B TEX YCJIOBHAX, B KOTOPbIX aK JIE 
JOOYTaHbI He H3MeHAIHCb. BNeCh CleLyeT OTMETHTE, UTO BCe HCCAeMOBaHHbIe Kath 
JIM3aTOPb! CNOCOOHbI BBISBIBaTh HepeABMXKeCHHeE JBOHHOM CBA3H; MO3ITOMY, BC) 
MOXKHO, H30MepH3aluvH WAKIa MpesilecTBOBaIO NMepeABHXKeHHe JBOMHOH CBAll 
H B OOOHX CJIyuaAXx (M30NpOneHHJI- HU U30NPONHINTeHWUKIOOyTAaH) pearupos} 
OHH WH TOT %Ke HeHACHILIEHHbI yruepoyqopox. IlpHHuMax BO BHMMaHHe, q! 
COrsacHO COBPeMeHHBIM MPeACTaBJCHHAM peaKIMH M30MepH3alluH B IpUcyTd 
BHM KaTasIM3aTOPOB KHCJIOrO XapakTepa MpoTeKawoT MO KapOOHHeBO-HOHHOH 
MexaHH3my (4), mpeBpalleHuA H30MpOneHHIMUKIOOYTaHa MOXKHO MpescTaBHt 
CJIEXYIOWIMM O6pa3om: 


| 


CHs ere cH, CHa — CHa, 
(os ae Ns @ | Do Cis 
CH, ... CH— C= CH. CHa iy sCGH-.G—CH, Ghia =a 
Near | ON aera | | 
CHs CHs CHz CH, CHs 
I eae — Het VI 
CH; CHy" CH; GH en, CH, CH, 
SOL, piled NS AS 
G AT C= Chis c6eSene 
4S ve Va ; 
CH =CH* ‘CHs H,— CH” CHs CH,— CH @ 
Ce) 
IV mTTI di, V 


I 
| 
} 


B pesyibtate npucoequnenua K I mpoToHa oT KaTanMsaTopa OOpasyerca Kaj 
OonHii-von I], Bxo_auui B cocraB nomApHoro coequHeHua R*+ A~, rye AW 5 
aHHOH KHCIOrO KaTalM3aTopa. B anbuetmem II] meperpynnupospipaenrc 
B III (c pacumpenuem unksa), a 3aTem HOO mpoucxo_uT crabusmH3sauna c oO 
PbIBOM IpoToHa H OOpasoBaHHem IV, mH60 cCHayama Murpupyer MeTHJIbHé 
rpynna IJJ—V, a 3sarem yxe nponcxoguT cra6ususalua Cc OTPbIBOM MpOTOE 
HW oOpa3soBaHuem VI. Stor mMexaHv3M OObACHAeT HasMuHe B rHJ.ppOBaHHC 
MpOAykTe H30MepH3alluH M30NponeHusWUkKIO6yTaHa Kak 1, l-qumMerumluKm 
MeHTaHa, Tak Hu 1,2-qnMeTHIUMKIONeHTaHOB. CraHOBHTCA TakX%Ke NOHATHBI 
MOYeMY HaCbIMeHHbIe YI€BONOPOAb! PALA UMKMOOYTaHa B 9THX YCOBNAX Mpal 
THYCCKH HE H3OMEPHS3YIOTCA HJIM M3OMeEPH3YIOTCA C OOJLIMM TpylOM. 
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OIKCNepHMeHTaAMbHAaA WEES Jie) 


_ Yruiepoxopoybl, HeEOOXoAMMble Aid MpoBeyeHuA HacTOAero UcceqOBaHUA, 
HHTe3MpOBaJIHCb MO paHee OMMCaHHBIM MeToyHKaM (°,”), Mx KOoHCTaHTbI mpH- 
gBeNeHb! B Tad. 1. OnbiTbl MO H3OMepH3allHH B MPHCyTCTBHM asOMOCHIHKaTa 


Ta6uauna t 


OTHIMAKIO6 yTaH ‘70,4 41,4020 0, 7269 

Mso0nponusuuKso06ytTaxn 9259 41,4082 0, 7380 

MsonponenuauuKn06yTan 98,7 1, 4347 0,7743 

VsonponumuyzenuuKkso6y- 107R3 1, 4458 0, 7825 
TaH 


ila KH3eJIbrypa MpOBOAWINCh B MapoBow dase. KommuectBo KatTau3aTOpa BO 
4BCeX ONbITax Obiwi0 10 ma (3,0 r), O6beMHaa cKOpoctTb 0,2 uac ~!. Henpeyembubie 
FKAaTAaM3aTbl THIPHPOBaHCh B XAKUAKO ase, YIMeBOAOPOAL BbIeIAVMC, 
ficyliMiuch HW NeperousAsuch. 
M3yyeHue NoOBeReHHA JTHAUUKNIOOGOYTaHa B NMpucyrcr- 
p32 WH KH3eNbrypa. IrumuuKno6ytay (oKoo 2,5 r B KaxKJOM onbite) mpo- 
WyCKaJIcCA Hal KaTaJIM3aTOPOM NpH pa3HbIX TeMNepaTypax. KatTanu3aTbl, mo- 
ayyenHpie mpu 200°, 300° u 400°, umenn np 1,4020 nd;° 0,7265, rT. e. npex- 
KCTaBIANH COOOH HeM3MeHUBLIIMIcA sTuNMNKNOOyTaH. KatTanu3aT, momyueH- 
| ubit mpu 500°, umen nip 1,3898, di° 0,6826, mruopeHHo oGecuBeuHBaN 
(OpomHy!o BOAY H UMem OpomHoe uucno 101. 
HU3syuenhuve foBehReHHA HNBSONPONHAUNHKNIOOyYTAHA 
1B UpucCyYTCTBHUH awaimMocuauKarTa. VMs0nponumuuKno6yTax 
| nopuuamu no 2,0—4,0 r mponycKasica Hay KaTanusaTopom mpu 200°, 225° u 
250°. Bo scex cuJlyuaaxX KaTaJIM3aTbl JIMUIb CIerKa pa3sHHJIHCb MO NOKa3aTeAM 
| ipetommeHua OT HCXOAHOrO yruieBogopora. 9,3 r KaTasM3aTa OT BCeX ONMLITOB HMe- 
| aa n>) 1,4086; d% 0,7390. Cy m0 cnekTpaM KOMOHHalMOHHOTO pacceAHHA Kas 
| TaIM3aT MpeAcTaBsAN Cobol HeEH3MeCHUBIIMICA M3ONpOnHAMUKNOOyTaH HU cosep- 
| Kal muub caeqp 1,2 -qumMeTHIluksoneHTaHa”™. 
 WMsomepu3sanua uszs0nponeuus u u3s0nponnauhenuuKao- 
‘6OytauHa Ha Kuseunbrype. M30nponenununkno6ytan (22,4 ma) mpomyc- 
Kasicd Hay kKaTamu3aTopom npu 200°. Tlonysenubi mpofykT Mew T. KHIM. 
96 — 102°; n> 1,4406; ad; 0,7891. I]pu nosropHom mponycKkaHuH Hay Ku- 
| 3@JIBPYpOM KOHCTAHTHI KaTasiu3aTa He u3MeHAMCb. TvApnpoBaHHbli MpOLyKT 
| peakuuu umMen T. Kun. 92—97,5° (760 mm), np’ 1,4155, di? 0,7592. Cyys 
“710 CMeKTpaM KOMOMHAaILMOHHOrO pacceAHNA, OH MpelcTaBsA CoCo CMecb 
1,2-qumeTusunKsoneHTaHoB (Cc mpeoOnafanHemM TpaHc-opMbl), cofep2Kalllyto 
cueqEt 1,1-quMeTHUNKNONeHTaHa. Ms0nponunugzenuuKno6ytaH (5,0 r) mpo- 
myckasica Hag, Ku3embrypom mpu 200°. Tlonyyennpii usomepu3aT UMeJ KOH- 
CTaHTLI, OVCHb OIM3KHe K KOHCTaHTaM KaTaJIM3aTa H3ONPOneHHJUMKIOOyTaHa: 
T. Kum. 96 — 102°(760 mm); np 1,4400; di° 0,7888. . 
Usomepusanua H3O0NPONHAUACHUNKAOOYTAHA Ha 
cumuKarese B YCHOBUAHX acopOunHOHHOTO XpoOMa- 
TOorpaduueckoro aHaausa. Msonponumuzenunknobyran (8,0 r) 
6bIJI MpOPUMbTpOBaH Yepes KOJOHKY, coxepxKamyro 130 r cHAMKareaA MapoK 


* CneKTpbI KOMOHHAUMOHHOTO pacceAHHA ObIIH OMpeseueHbl B KOMHCCHM MO CleKTPOcko- 
uu mpx O®MH AH CCCP X. E. Crepuupim u B. T. AekcaHaAHOM, 3a YTO MbI BbIPaxKaeM HM 
OaroyapHOCTs. 
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KCM u ILICM, (a) 14. Tloayuenueii mpoxyKr neperounssca npu 100,0—104,0° | 
u ume n® 1,4428. Puqpupopanupl usomepusar (5 r) HMed T. KHM. 92,0—97,57 | 


(760 mm) un? [,4157; d a 0,7580. Uceneqopanue ciekTpa KOMOHHALHOHHOLO | 


paccesHuUA MpOkyKTa peakllMu MOKasa0, YTO OH MpeAcTaBsAeT COOOH CMECb | 
~20% wne-1 ,2-quMeTHIuKIONeHTaHa,~70% tTpaHc-! ,2-7HMeTHJIMMKJIONeHTaHa | 
u~10% 1,1-qumeruammuksoneHtaHa. Ta xe CMeCb Obluia MOyueHa HaMH paHee | 
Mp paOore c H30NponeHHUUKIOOyTAaHOM (°). i 


VuctutyT opranuueckoi XHMHH Tloctynu10 
uM. H. JJ. S3emuycxoro AKkayemuH HaykK CCCP 27 IV 1959 
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Tornayn Akaxqemuu nayr CCCP 
1959. Tom 127, Ns 3 


XHMHA 
Bb. M, MHXAHJIOB u 10. H. BYBHOB 


AWMAJIKMJITHOBOPHbBIE KUCJIOTbI H BOPLLMAHAMAJIK HJIbI 


(ITpedcmasaeno axademuxom B. A. Kasancxum 3 IV 1959) 


| Spupsl WHaKuJITHOOOPHBIX KUHCJIOT, MOyYeHHbIe HaMM JelicTBHeM cepbl 
ww H-OyTHJIMepKantaHa (”) Ha 6OpTpuaIKHIbI, OOaaoT BbICOKOM peaKklH- 
OH CHOCOOHOCTHIO, 3HAYHTCJIbHO MPeBOCXOJALeH PeakKUMOHHY!O CMOCOGHOCTb 
KHCJIOPOJHbIX aHasoroB. JlaibHelliee U3y4yeHHe CBOHCTB THOSPHPOB MOKa- 
O, UTO OHH CIOCOOHEI pearHpOBaTb He TOJIBKO C AMHHAMH, HO WC CepoBosopo- 
H CHHHJIbHOH KHCJIOTOH. 

I]pu nponyckaHun cepoBoyzopoya B Harpetpie 70 140—180° Tuosdupp nowy- 
HOTCA WHAaJIKUJITHOOOPHbIe KucIOTHI (1) H MepKanTaH, KOTOPbIH ceqyeT OTTO- 
‘Th 10 Mepe ero OOpa30BaHHA 


ReBSCyH9-x + H2S = by —S— C4Ho-# =e R,BSH + H-CyHopSH 
t 
SHe (I) 


R= H-C3H,, H-CyHg, i-C5Hy. 


'| TakuM llyTeM 3 H-OYTHJIOBLIX 9PUPOB AHaJIKHJITHOOOPHHIX KACJIOT HAMA 
(MIM MOJYYeHbI JH-H-lIpOMHI, Wu-N-OyTHJI, MHH30aMHJITHOOOPHbIe KHCJIOTHI, 
JIAIOMLHeCA MePBbIMH MpeACTaBUTeIAMH WaHHOrO THMa OpraHHyecKHXx coesHu- 
PHU Oopa. THOKHCJIOTHI BbIepKUBAIOT Oe3 Pas/IO*KeHHA MeperOHKy B BaKyyMe. 
[DH JJIMTeIbHOM HarpeBanuu pu 180—250° qu-n4-OyTHITHOGOpHad KUCIOTA pas- 
hraeTca Cc OOpa3s0BaHveM cepoBoxoposa, BoAopoya, OyTHIeHa, OyTaHa HM cepy- 
ylepxKallHX OopopraHuyecKHX COeIHHeHHH, OIMxKe MOKA He MCCJeELOBAHHBIX. 
H-ByTHJIOBbIe SCSUPbI WHaJIKHJITHOOOPHBIX KHCOT PearHpyloT C CHHWJIbHOK 
COTOH Ha XOJIOJy WIM MPH ca6oM varpeBaHHH Cc OOpa3s0BaHHem OopunaHyu- 
nkuos (III), mpeqcraBantouux coOoh HUTPHJIbI HEH3BeECTHHIX IMaJIKUNOOpKap- 
HOBbIX KHcwIoT. IIpuH cMelieHHH 3*HPHbIX pacTBOpoB A-OyTHIOBOorO siupa 
H-¥-6yTHTHOGOpHOr KucIOTHI H HCN npoucxogut pasorpeBaHHe C BbIeJIeHHeM 
Hauasla OecllBeTHOrO CTYJ@HHCTOFO OcCalKa, TO TOBOpUT OO OOpa3s0BaHHH Ha 
PPBOH CTaHMH peakIMH KOMMVJIeEKCHBIX coequHeHHH (II), Obicrpo mperepneBato- 
(MX J\aIbHeMlee MpeBpallleHne: 


R»BSC,H,-# -+ HCN > [R2BSC4H,-#-HCN]— ReBCN ++ x-CaH)SH 
(II) (III) 


R =aA-CyHp, i-CgHo, ¢-C5Hi1. 


Onpegenenve MOJIeKyJIApHOrO BeCa NOJYYeHHBIX OOpWHaHAHa/KHJIOB KPHO- 
ONMYeCKUM MeTOJOM B GOeH30/Ie MOKAa3bIBaeT, UTO OHH B TOM WJM MHOK crene- 
JM acCOILMHpOBaHbl. 
| Jiu-v-GyTumMaHOop ABsJIAeTCA YCTOHYMBBIM Ha BO3,yxe BeleCTBOM, KPH- 
‘ANIM3YIOWUMCA M3 acpupa B Bue WecTHrPaHHbIX MaCTHHOK C T. Wl. 57—58° 
MMECIOWIHM YYeTBePeHHbIli MOJIeKyApHbIi Bec ((H-C\Hy)2,BCN),. Hunso6ytua- 
WaHOOp CpaBHUTebHO yCTOHYHB Ha BO3AyXe, HUMeeT Hepeskylo TemnepaTypy 
ord 


| 


mvlaBseHHa HU Mow. Bec 1900 (paccunrano 151). Tuu3s0amuiunaH6op nosy 4e| 
B Bue TycTOro, He KPHCTAaJIM3Yy!OWerocA pH CTOAHHM Maca; B OeH30/I1bHG}) 
pacTBope OH cCyllecTByeT B Bue AuMepa. 

B u3MepeHHOM HaMH MHdpakpacHOM creKTpe NOPoWeHHA HaOwOMaeTCA Ul 
TCHCMBHaMd mooca c yacToTol 2256 cm, KoTOpaa mpunuciBaetca (*) HHTPHUI 
HOH rpynne. , 

Bopuwaniuaikubl pearupytoT mpuH HarpepaHuH cO CMHpTaMH, MpHy4e} 
o6pa3yroTca Sc:pupbl AMaJIKHJITHOOOPHIX KHCJIOT H CHHHJIbHad KUCOTAa 4 


R2BCN + R’OH > ReBOR’ + HCN. 


IIpu qelicTBuv aMHHOB Ha OoplwaHAMaJIKMJIbI MOJyYalOTCA KPHCTaJJIMYeCKhe 
KOMIVIeKCHble coequHeHua (IV), HeycToHunBble Ha BOSyxe: 


ReBCN + R’NHz— ReBCN 
“) 
NHR’ 
(IV) 
R =a-C4Hp, i-CyHo, i-CsHiy 
RY H-C4Hg, CeHs. 


AmuHHbIe KoMIWIeKCbI, HH)pakpacHBble CNeKTPbI KOTOPbIX H3MePAMINCh sanpet) 
COBLIBAHHeM HX C OpOMUCTHIM KasIMeM, OGOJlaqaloT NOMOCOM NOrsouleHHA OKOM| 
2175 cm}. i 

TlosyueHuble HaMU OopuMabyAHaJKWJIbI MW UX KOMIIVJICKCHbIe COCMHHEHVA C AMIR 
HAMM SABJIAIOTCA Me€PBLIMH MpPeNACTaBHTeJAMH KOMIVICKCHbIX OPpraHHYeCKHX COt 
J[MHeHUM TpeXBaJIeHTHOTO Oopa, cosepKallux Wuawrpynny. 

M3 WHaHnpOusBOAHbIX YeETbIPeXKOBaJICHTHOTO OTPUaTeJIbHOrO Oopa V3BECTH 
HaTpHeBad COb TpueHuuMaHOopeHHeBoh KHCJIOTHI, NOyYeHHaa Burtruro} 
u Pacbom (*) cnuiaBleHueM TpHdenuOopa C WHaHHCTLIM HaTpHeM, u WHaHOopru)s 
pu JWTUA, CHHTesHpoBaHHbIi JeiicTBueM CMHUAbHOM KUCOTH! Ha CopruypHl 
JIHTHSA. 


OQKCNeEPHMCHTANbHAA YWAaACTh 


Bce onepalluu mpoBofusucb B aTMOcdepe a30Ta. 

Wu-AnponuatTHooOopHax KuCAOTA B xKon6y Kasiiseny) 
C HMCXOJAWLMM XOJIOJWJIbHHKOM NoMellain 27 r (0,145 Moma) x-6yTHIOBOr: 
acpupa Au-A-nponuiTHoOopHo KucuoTbI (*) H Np HarpeBanuH (Temmepatypé 
Gann 135—140°) B Teyenue 5 yac. mponycKanH CepoBoxopog c OHOBPeMeHHO) 
OTTOHKOH H-OyTHIMepKantana. [loce d@pakwHOHMpOBaHUuA MpOLyKTOB peakuuy 
B aTmocdepe HS Obiio noviyyeno 13 r (51,6%) qu-4-nponusTHOGOpHOH KHCJOTEI; 
T. Kum. 51—52°/25 mu, d,° 0,8093, n% 1,4423. 


Haiigeno %: C 55,50; 55,76; H 14,69: 11,49; B 8,44; 8 48 
CeHisBS. Brrucaeno %: C 55,40; lal all oye B 8,32 


Au-v-OyTHaATHOOOpHaaA KucCAOTA. B xv-OyTunoBE sup 
qu-x-OyTHATHOOOpHOn KucOTH (*) (5,81, 0,027 Moms) B TeveHne 2 "ac. mponycKamu 
CepoBosopod mpu temlepatype Oann 150°, a sarem eme 3 uaca npu 170— 
180°. PeakitwonHasd Macca (paKiMOHHpoBasacb B aTmocdepe H,S. Hlonyuexo 
2,1 r (49,6% tTeopuu) Au-x-OyTunTHOoOopHolk KucroTEI, T. Kun. 82—83° npn 
21 mM; d:° 0, S175: neo 12403. 


Halineno %: C 60,80; 60,72: H 12,05; 12,00;B 6,93: 7,04; M 162,158 
CgHi9BS. Brruncaeno %: C 60,76; Joie SUA als B 6,84; M 158,4 


) 


AuusoamMusaTHuo6Oo0opHad KucaorTa. B cppol H-OyTHJOBBIE 
aup AHU30aMUJITHOOOPHOH KUHCJIOTHI, NOJIYYeHHBI elicrBuem 11,2 r H-OYTHAI- 
MepKanTaHa Ha 27 r TpuusoamusOopa (?), NponycKasIM mp HarpeBaHuu (TemMe- 
patypa 6aHu 170—180°) B teuenne 5 yac.cepoBozopoy Cc OMHOBpeMeHHO!i OTTOH- 
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(ol OOpasylouleroca A-OyTuIMepkantana. Ilonyuuanu 19,1 r (84,7%) Auu30amuu- 
MOOOPHOH KuCJOTEI Cc T. Kun. 80—81° npn 8 mM; d2° 0,8179; n791,4506. 


Hatineno %: C 64,94; 65,10; H 12,38; 12,68; B 5,94: 6,02 
CipHesBS. Brruucneno %: C 64,51; H 12745: B 5,84 


TlowyueHuble HasKWITHOOOPHble KUCMOTHI MpescTaBIAIOT COOOM OeciBeTHbIe 
WXHIKOCTH C HEMPHATHDIM 3alaxOM; PaCTBOPHMbI B OpraHH¥eckux pacTBOpHTe- 
[AX, JIEPKO OKHCJIAIOTCA HU PHApOMH3yIOTCA. 

Wu-x-OyTtTuamuanodop. K pacrsopy 14,9 ma (0,07 Mons) 4-6yTuu0- 
oro supa Qu-x-OyTuTHOGOpHOH KucuioTHI (*) B 10 Ma a6c. supa oOaBaIMH 
MJI CHHWJIbHOH KUCJIOTHI BO MJ acupa. C pasorpeBaHuem OOpasoBbiBaica Oevblli 
TYMCHHCThIM OCaNOK, KOTOPHIM ObiICTpoO HCuesaJ, a PeaKILMOHHAA CMeCb CHauasa 
}pacclauBadlacb, a 3aTeM Ip CTOAHHU KPHCTasMM30Baacb. OcaloK ABaxK]bl Mpo- 
IMbIBaIM SPupoM (no 7 MZ) wu cylWwuIM B Bakyyme. Ilomy4unu 10,08 r (95,8%) 
(u-H-OyTHluaHOopa, T. mi. 62,5—63,5° (B 3anadHHOM KamMsssape). Bemecrso 
puctaJiusyetcaA u3 siupa B Buse OOJIbUIMX LIeCTHrpaHHbIX IMaCTHHOK, 
. mut. 57—58° (B 3anadHHOM Kalusuiape). 


Ht) 


Hatizeno %: C 71,88; 71,44; H 12,33; 12,17: B 7,06; 7,41: M 541 
CoHig BN. Baruucneno %: C 71,55; He t2 01; B 7,16: M 151 


Jiu-x-OyTuninaHOop mpeyctaBaaeT co6oM OecilBeTHOe BeLIeCTBO CO CJ1a6bIM 
BallaXOM CHHMJIbHOH KHCJIOTbI; PaCTBOPHM B OeH30/Ie, alleTOHe, YeTbIPeXXJOPH- 
#)TOM yrsiepoye, xXOpo@opme; HepacTBOpHM B XO/OZHOM cmupTe. YcToHuHB 
HX KHCIOpOAy BOsLyxXa (MpH CTOAHUM B TeYeHHe MeCALla B OTKPbITOM O10Kce TeM- 
epaTypa MlaBJIeHHA MOUTH He U3MeHHMAaCb). 

WeHcTBue A-OYTHAOBOTO CUHPTa Ha ARUH-OYTUAUU- 
aH0op. Cmecb 3,3 r (0,022 Moma) Qu-x-OyTHIWMaHOopa u 3 Mu (0,033 Mousa) 
/4-OyTHJIOBOrO cnupta HarpeBasiu 0,5 uac. mpu 120° (go mpeKpauleHua KuneHua 
BcOMecH) C OJHOBPeMeHHOH OTTOHKOH CHHWJIbHOH KucuOTHI. Bpigenusocb 0,58 r 
1(98,3% Teopuu) HCN. Octatok @pakunoHupoBasica B Bakyyme. Ilonyuusu 3,07 r 
(77, 5 % TeopuH) A- Cy REOLUEG a:pupa u-n-OyTHIOOpHOK KUCOTHI; T. KM. 
106,5—107°/15 mM, n? 1,4230 (nut. fanubie: T. Kun. 120—12]1 2/94 MM (°)). 
| I Wuuso6ytuawuano6op. K pacrzopy 12,8 (0,057 mona) 4-6yTus0- 

oro apupa Auuso06yTusTHOGopHOK KucoTE! (7) B 100 ma acupa npvOaBanau 
acto 5 MJI CHHWJIbHOH KucoTE! B 10 ma adupa. Tlocne nonHoro yaaseHua B 

BakyyMe 9(upa u COpasoBaBilerocd B pesy/IbTaTe peakWuH H-OyTH/MepKalTana 
focTaBaslOcb rycToe OeclBeTHOe CTeKMOOOpasHOe BeLeCTBO, KOTOPOe pH cTOSR- 
HHH B Te“YeHHe MeCALla 3aTBepsemo. CoequHeHue MpescTaBaeT coOOH nosuMep 
iMus06yTHIIMaHOopa, KOTOPbIM, pa3maruascb mpu 65°, nOWHOCTbIO MiaBUTCHA 
inpu 145° (B 3anaaHHOM Kanusaape). 


1| Hatizeno %: C 71,73, 71,49; H 12,03, 11,94; B 7,08, 6,81; M 1902 
CoHigBN. Buruucaeno %: C 71,55; lal 4H Biietts M 154 


| Tlonumep guvs06yTuiltuaHOopa ycTolunB Ha BOo3fyxe, cia6o naXxHeT cH- 
|HWJIbHOUM KHCIOTOH, MiOXO pacTBOpHM B OeH30ue u ac:upe (MpH KOMHATHOI 
rremnepary pe). 

Wuu3so0aMuawuaun6Oop. Pacrsop 12,1 r (0,05 mona) x-6yTun0Boro 
Hopupa THu30aMuITHOOOpHOH KucuoTH! (*) u 6 Mi CHHHJbHOH KUCIOTHI B 35 MJ 
4a0c. scsupa HarpeBasu 15 Mun. Ao KuneHuaA. Tlocse yaneHua B BakyyMe H3ObIT- 
Ka CHHUJIbHOH KUCJIOTHI, pupa HU OOPasoBaBlleroca A-OyTHJIMepKaliTaHa NOJyuH- 
\au 8,9 r (99,5%) cbIporo AuM30aMusHaHOopa, KOTOpbIli He KPUCTaMM3OBaJICA 
WHH M3 pacTBOpuTeiel, HH pH cTOAHHM B TeyeHHe Mecatla. AnamH3y mo_Bep- 
\TasicH CbipOH MpoOAyKT peakiluu. 


Hatizeno %: C 71,08, 71,06; H 12,58, 12,50; B 6,29, 6,51; M 358, 360 
Cy);HeeBN. Brrucneno %: C 73 76; Jal 42 38; B 6,04; M 179, 2 
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Tonyyennplit Auns0aMuiLHaHOop mpescTaBsaer coOoK rycToe Macuo, cma6e 
naXHyllee CHHWIbHOM KHCOTOH; pacCTBOPpHM B OpraHHyecKHX PaCTBOPHUTeIAX 

KomnaeKc Auns06yTHAUHAHOOpa c AHH AHHOM. 
Cmecb 6,43 r (0,043 mous) qHH306yTHAMMaHOOpa u 6,5 Mat (0,07 Movin) AaHMJIMHE 
Bp 30 ma a6c. supa HarpeBasu Jo KuneHuA. BpmaBliui ocaqok MpoOMbIBaJl 
adupom. Honyuniu 7,05 r (67,8%) Komnekca uH300yTHIMaHOopa C aHHJIM- 
HoM, T. mi. 101—102° (B 3anaaHHOM Kanuuiape). Iloce nepekpucramiusalur 
v3 3cpupa BellecTBO uMeno T. mI. 96—97° (B 3anaiHHOM KanuJNApe). 


Hafineno %: C 73,43, 73,42; H 10,54, 10,33; B 4,62, 4,65; M 252, 249 
C,5H25BN2 Botuncaeno %: C 73,77; AO 2: B 4,43: M 244 


Komnaeke quus06yTtuauuaHOopa cxX-6yTHAaMHHOM.’ Pac. 
tBop 2,07 r (0,014 moma) quu306yTHIHaHOopa Hu 1,9 Ma A-OyTHIaMuHa B 30 MI 
a6c. stbupa HarpeBaau Jo KuneHHA B TeyeHHe 30 MHH., 3aTEM PaCTBOPHTEJE}) 
yllapuBaJu B BakyyMe JO MOJIOBUHEI NepBOHaaJIbHOrO OObeMa, a BbIACMBINMUCH 
OcaJlOK OT*PHJIBTPOBbIBaJIN H MpOMbIBaH supoM. Bpwio Bbiyeneno 2,88 r (93,8 % 
H-OYTHJaMMHOBOFO KOMIWIeKCa AUM3OOyTHIMMaHOOpa B BHye OeCUBeTHBIX HIV, : 
eT. nu. 117—117,5° (B 3amaadHHOM Kannuisape). I 

HafttzeHo %: C 69,53, 69,73; H 12,87, 13,08; B 4,83, 4,75 
CysHogBNog. Brruncaeno %: C 69,64; Hil3 04: B 4,83 


Komnaeke AHH30aMHANHAHOOpPa c AHN AUHHOM. Ana- 
JOPH4HO ONMcaHHOMy Be 43 8,64 r (0,048 mona) QuH3s0amuHaHOopa Hu 
4,9 ma (0,054 mona) annauna B15 Ma a6c. stbupa nonyunau 6,44 r (50,4%)} 
KOMIVI€KCa JHH30aMMJIIMaHOopa Cc aHHsHHOM, T. mI. 110—112°. Mocne gzByxi 
mepekpuctamiusalui u3 scbupa nomyunnu 2,25 r Komnsekca c T. na. 115—I 
115,5° (B 3anasHHOM KamMuJuispe). 


SS. 


Halineno %: C 74,98, 74,96, H 10,83, 10,75; B 4,08, 4,42; M 278, 286 
Cy7;HopgBNe. Bpruncneno %: C 75,00; H 10,74; B 3,97; M 272,2 


Komuaeke Qu-nH-OYTHANHAHOOPA ec aHHIUHOM. 
K pactsopy 2,58 r (0,017 Mona) Qu-A-OyTunOopHuTpHia B 1S Mi. a6c. acupa'} 
npHOaBaiaan 1,9 ma (0,021 Mona) aHusuHa B 2 Mi aOc. a:pupa. Bammapiuui Ge- 
Jbl OCaOK Ba pa3a TIpOMbIBaJIH SPupoM (no 3—4 Mul) uM CylIMH B BakyyMe.! 
Tlonyunan 2,35 r (61% Teopun) KoMnueKca Au-H-OyTHILMaHOopa C aHHJIMHOM, 
T. mi. 110—111,5°. Tlocme aByx nepekpuctanmu3alul u3 a6c. scdupa BellecTBoO 
uMeo T. nt. 111—112° (B 3anaaHHOM Kanuasape). 


HatiqeHo %: C 73,90, 73,52; H 10,34, 10,37; B 4,32; 4,80; M 243 
CisHesBNe. Brruucmeno %: C 73,77; Jahedh O43) B 4,43; M 244 


Bce aMMHHble KOMIJI€KChI AHaKuIMMaHOopa MpescTaBsAlor Cobo GSecuBer- 
HbI€ KPHCTaJWIMYeCKHe BelLeCTBa, PaCTBOPHMBIe B alleTOHe, OrpaHHYeHHO pac-\ 
TBOpHMble B OeH30ule H S*upe, HePpaCTBOPHMBbIe B YETLIPEXXJIOPHCTOM yrsepore. 
AHMJIMHOBbIe KOMIVICKCHI JIETKO OKHCJIAIOTCA Ha BO3ZyXe, UX OeH3O/IbHBIe pac-) 
TBOPbI MPH CTOAHHH 4YepHeIcrT. 


VWuctuty? opranuyeckoli XHMHM Tlocrynuno 
um. H. Jl. 3enuucKoro 31 III 1959 
Akayemuu HayK CCCP 
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XHMHA 


Akxajemuk A. H. HECMESAHOB, snexn-Koppecnonyent AH CCCP 
P. X. ®PEHJIMHA, P. Fr. METPOBA uw A. B. TEPEHTbEB 


B3AMMOJEHCTBHE 1,1,4-TPMXJIOPMPONEHA C MEPKANTAHAMH 


Jjaa 1,1,1-rpuxnopmponena u3pecTHbl, m0 Kpaiineli Mepe, TpH TuMa peak- 
wu mpucoexunenna (*): SnekrpodbusbHoe mpucoequHeHHe, HampuMep, OpoMHoO- 
aTHCTOH KHCJOTbI, TeKyliee MpOTHB npaBusa MapkoBHukopa; HyKseodusbHoe 
pucoequHeHHe, TeKyllee C aJJIHIbHOM neperpymnmupoBkol, HM pasHKaJIbHoe 
pucoequHenne, TeKyllee C NeperpyNNupoBKOl MpoMexyTOUHO OOpa3yIOlAxca 
afuKaJioB Tuna «A» B pafuKavbl Tua «By»: 


CCls = GH ACH Xe CClL = CHCHS CH sk 
A B 


B Hactosulel pa6ote G6bII0 ucceOBaHO MpHCcoesquHeHHe THOdeHOAa u GeH- 
#suMepkantaua kK 1,1,1-Tpuxnopnponeny. IIpu mpopegenuu peakuun 1,1,1- 
‘(puxsopmponena C THOMeHOJIOM MPH OCBeWeEHHH JIaMNOH HakasuBaHusA (100 B) 
momyyenH 2,3,3-Tpuxsopnponuidenwicybbuy mo cxeme: 


CCls — CH = CHe + CsHsSH > CHCl, — CHCl — CH2SCsHs 
(1) 


Crpoenve movlyyeHHoro cyibpusa Obl FOKa3aHO BCTPeYHbIM CHHTE30M ero 
u3 1-6pom-2,3,3-TpuxsopmponaHa wu TuodeHOATa HaTpuaA. Kpome Toro, Ha- 
.XOXKJeHHe ATOMOB Tasiona y COCeMHHX aTOMOB yrulepoda NOTBepKTeHO YacTHU- 
(HBIM J[eXJIOPHpOBaHHeM cysbduya (1) c OOpasoBaHHeM CMeCH IMC-TpaHC H30Me- 
|poB 3-xsopnponen-2-u-henuscybpufa; TpaHc-H30Mep Obl BbIZeeH H UeH- 
ITH@uUMpOBaH C 3aBeOMO NOJYYeHHbIM TpaHC-“30MepoM 3-xsopmponeH-2-HJI- 
kpenucysbdugza (7). Takum o6pa30M, B JaHHbIX YCJIOBHAX peakIuA UeT 10 
(rOMOJIMTHYeCKOMy MexaHU3My. B curyuae Ke OeH3suIMepKanTaHa Np mpoBeye- 
|HMM peakUMH B aHaJIOTHUHbIX yCJIOBHAX MbI HaOslOfalM OOpasoBaHue AByXx 
impozyktTos — 2,3,3-Tpuxnopnponun6ensusicybpuga (11) u_ 3,3-quxsopnpo- 
imeH-2-ns-Oen3ucyibpuga (III) c sHauuTenbHbIM npeocOjagqaHHeM NocJeqHero. 
| Crpoenue cyapd@ugos (II) u (III) qoKa3aHo BcTpeyHbIM CHHTE3OM H3 COOT- 
BeTCTBYIOWUX TaJlOVfaKHIOB WM OeH3HJIMepKanTHa HaTpHA. 
| Kpome Toro, ycTaHOBJeHO, YTO B Mpolecce peakIHH BbIJeAeTCA XJIOPHCTHIK 
IBOMOPOA B KOJIMYECTBE, COOTBETCTBYIOIIEM KOJIMYeCTBY MOJyYeHHOrO cysIbpuya 
(III). OOpasopanne sTuXx NPOLYKTOB MOXET ObITh OODACHEHO CseLyIOUleH CXeMOH: 


(IV) 
H3OMepH3allnA 


— CCl, —CHCICH2SCH2CeHs 
(V) . 
ch — CHCICH:SCH2CeH; + SCH2CcH; 


(11) 


| ° O 
CCly— CH = CH; + $CH,C.H;> CCl, — CH = CHSCH.CoHs 
} 


i 
| 
| 
| V + HSCH.CeHs — 


Pee Clg Cat eer eC (ace a 
(III) 


Meuee BeposATHO, 4TO OOpasoBaHue cysbipuya (II]) uger MO MeXaHH3My HyYK- 
eOoPHIbHOrO MpvcoequHeHHA. 
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IIpu nposegenuu peakiun 1,1,1-rpuxmopmpomena c THOMeHOJIOM B MIPHCyT-' 
CTBUM cepbI B KauecTBe MHTMONTOpa PakUKasbHbIX MPOLWeCcOB Obl MO/yueH § 
3,3,3-Tpuxsopnponusenwicybpul, CTpoeHue KOTOPOrO NOATBEPKACHO HSyTe- 
HHeM H.-K.cneKTpa, MOKa3aBlllero OTCYTCTBHe YaCTOT, XapaKTePHbIX JIA Me | 
THJIbHOH Tpynibl. 


DKCNepuUMeHTANbHAA WACTH 


1 Basaumogenetrsue-1,l,l-TpuxaopnpomeHnHa C TUG 
tbe HoOwomM. a) Cmecb 29r (0,2 mona) 1,1,1-Tpuxnopnponena u 11 r (0,1 mo- 
Jin) THOeHOsIa MePeMeLIMBaaCh MPH OCBEEHHH MaMNOH HakaJIMBaHUA (100 s) 
B TeyueHne 4 uacoB (TemMmepaTypa BHyTpu Kom6nr 80—90°). IIpu ppakunonupo- 
BaHHH Mocwe OTTOHKH HCXOJZHbIX MpOLyKTOB Opiio0 BbIemeHo 8,7 r (34,5% OT 
Teopuu) 2,3,3-Tpuxsopnponunpenuscybpusa, KOTOpbIi mocse NOBTOPHOK me- | 
perouku umes T. Kun. 119° npn 2 mM, 129 1,5908, d2° 1,3515. . 


Hafiqeno %: C 43,29; 43,41; H 3,45; 3,37 
CyHoCl3S. BrranceHo %: C 42,27; isl ahay. 


4,5 r cymbibuga Ob OKHCJICHbI MepeKHCbIO BOMOpOsa B cpese eqAHOH yK- 
cycHOH KucOTHI mpH HarpeBanuu. Tlonyyeno 4 r (80% or Teopuu) 2,3,3-Tpu- | 
XJOpnponusdenuscyibpova, T. mt. 61—62° (u3 cmuprta). 


Haiineno %: C 37,44; 37,57; H 3,44; 3,44; Cl 37,15; 37,04; S 14,08; 11,29 
CoH eClsSOz. Brruncneno %: C 37,06; lel Bivilel Cle 37,04: Sets 


TIpo6a cmMelwaHHoro MWlaBJIeHHA C 3aBeJOMO TIOJIYYeHHbIM 2,3,3-TPUXJIOP- | 
IIPONMMPeHHICybPOHOM (ombIT 4) empeccuuH He Jawa. 7 
6) Cmecb 43 r (0,3 moss) 1,1,1-tpHxaopnponena, 29 r (0,27 moma) THodeHO- 

Jia u 2 r 9vleMeHTapHOH Cepbl Oba Harpeta B TeyeHve 5 yacopnpu 115°. Hoc-# 
jI@ OTTOHKM HCXOQHBIX BelllecTB nomyyeHo 19 r (35,4% oT Teopuu) 3,3,3-Tpu- | 
xslopnponundenuicyibpuya, KOTOPbIM nocsie MOBTOPHOH MeperoHKH Me T. KUM. } 
119° npu 2 mM, n% 1,5838, d?° 1,3650. | 


Hatimeno %: C 42,88; 42,76; H 3,55; 3,54 

CoHsClsS. Brruncaeno %: C 42,27; leh Gyoy” 
IIpu okucnennu cyibpuga nomyyen 3,3,3-Tpuxsopnponuadenusmcysmbbou, 

T. mt. 104—105° (u3 cnuprta). . 


. Haftneno %: C 37,54; 37,73; H 3,21;°3,17; Cl 36,62; 36,65; S 11,15: 11,02 9 
CoH ClgSOg. BparuncmeHo %: C 37,56; lay aya Cl Bi 4e S43 


2 B3auMoweucTBue 2,3,3-TDHUXTOpNnponunmpenus- 
cyatbpuga c Yuu KOM. PactBop 9,7r 2,3,3-TpuxsopnpomuaennicyJIb- | 
(pula B MeTaHOule Obl HarpeT c 3 fr WHHKOBOH nbIM B TeyeHHe 14 ac. Tlocne: 
pas0aBleHHA BOMOH peakIWMOHHaA CMeCb Oblla 9KCTparMpoBaHa 3*pupoM. Odup 
OTOrHaH, OCTaTOK NeperHaH B Bakyyme. Ilonyyeno 3,5 r 3-xnopnponen-2-na- 
cbennicybpuga c T. Kun. 79—80°npu | uM, n° 1,5910, d*® 1,1793. Hatye- 
Ho MR 52,87. Bprmucneno MR 52,63. . 


Haiimeno %: C 58,29; 58,37; H 5,00; 4,92; Cl 19,30; 19,17 
CyHgClS. Boermucaeno %: C 58,53; Ble ei ClA9.24 


Ilpu okucienuu 3,3 r cynbcuga nomyyexo 2,5 r MacooOpasHolt cmMecu CyJIb- 
(POHOB, 43 KOTOPOH yfaulocb BbifenuTb 1,3 Fr Kpuctasmmueckoro TpaHc-3-xs10p- 
nponen-2-vs-enusicybspoua c T. mt. 67° (“3 cnupta). IIpo6a cmemanxoro | 
JIaBJICHH C 3aBeQOMO MOJyYeHHbIM TpaHc-3-xiOpnponen-2-u-PeHuJcybOHOM 
(onbir 4) Wempeccuu He Jawa. 

3. B83aumMogetctBue 1,1,l-TpuxnopnponeHa c 6ecum 
3HMepkKanTaHoM. Cmecb 24,81 (0,2 mona) OensuiMepKantana u 43,4 Pr 
(0,3 mons) 1,1,1-rTpuxnopmponena Obina ocBelleHa laMnoli HakaJiuBaHUa (100 B) 
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Teyenve 9 yacop mpu Temmeparype 110—115°. Tlocne orronku ucxoguet 
eINECTB OCTATOK PpakMMOHMpOBaH UM COOpaHb! (pakuuu: 

1. T. kun. 98—103° mpu 1 mm; Bec 18,2 r. 

2. T. Kun. 120—130° mpm 1 mm; Bec 5,8 r. 

Hi3 1-4 @pakttuu np WoBTopHoit pasronke Onin BEIeeH 3,3-qux0pnponeH- 
j-H1-Oensuicybpuy c T. Kun. 90,5—91° npu 0,5 mm, ne 15845, . d20.1,2dal, 
laigeno MR 62,17, Bersucneno MR 62,12. 
] Haligeno %: C 50,86; 50,73; H 4,20; 4,23 

CipHioCleS. Brrancsteno %: C 51,50; 9 
| Ulpu oxucnenuu 1,2 r storo cyabuga Bbigeneno 1,2 r cynpdoua (88% or 
Peopun), T. m1. 93—94° (us cnupra). IIpo6a cMemaHHoro M1aB/IeHHA C 3aBeOMO 
lJIYYeHHBIM 3,3-QuxsOpnponen-2-n1-Oen3nscybponomM (onbir 4) Jempeccun 
Aaa. 
His 2-1 bpakwuu np noBTopHoHt neperonkKe G6bi BbIeneH 2,3,3-Tpuxsopnpo- 
MOeH3wIcyibpug c T. Kun. 114—115° npu 0,5 mm, n*® 1,5793, d2° 1,3244, 
laingeHo MR 67,65; spruncneno MR 67,45. 
Halimeno %: C 44,74; 44,66; H 4,12; 4,14; Cl 39,16; 38,94 
CipHi1ClgS. Baruucseno %: C 44,52; H 4,08; CE] 39,52 

IIpu oxucnennu 1,5 rcyabcugza nosmyyeno 1,5 r (89% or Teopuu) cymbdona 
T. nt. 100—101° (u3 cnupra). 


Haltizeno %: C 39,77; 39,63; H 3,61; 3,62; Cl 35,54; 35,30 
CyoHisCl3SOg. Brruucsieno %: C 39,80; H 3,64, Gl 35,32 


? 


IIlpo6a cMemaHHoro MiaBeHuA C 3aBeJOMO NOy4eHHEIM 2,3,3-Tpuxjopmpo- 
HMJIOeH3HICYIbOHOM (ombir 4) fempeccuu He Jawa. 

|| B cnettuasibHO nocTaBJIeHHOM onbiTe, ucxoza u3 0,15 Moma OeH3HIMepKanTa- 
Ha, OblIO nowyyeHoO 0,035 Moma XmOpucToro BOLOpoOsa, YTO MpHMepHO COOTBET- 
‘BYe€T KOJIMUeCTBY BbIeleHHOro 3,3-quxopnponen-2-uN-6en3ucyIb pula 


| 4.B3aumMonmetictBue PeHUI-H O€CHB3HAMEPKANTUAOB 
jaTpus c CCl.=CH— CH,Cl, CHCl = CH — CH.Cl, CHCl, — CHC] — 
+-CH.Br. a) M3 19r 1-6pom-2,3,3-rpuxmopnponaua (0,084 moa) u THOoeHomATAa 
aTpua (u3 10 r THodenoua uv 1,93 r HaTpusa) B Cpege ac. cnupTa mpyH Temnepa- 
pe 50—60° 6nimo mosyyeno 11,9 r (55,6% or Teopuu) 2,3,3-Tpuxnopnponuu- 
eHHIcybpuga c T. Kun. 131° npu 3 mM, n7 1,5885, d;° 1,3574. [pu oxuc- 
eHuu 3 r cybduga nomyyeno 2,7 r (79,5% or Teopuy) 2,3,3-TpHxiopnponua- 
HeHusicybdouwa, T. mi. 61—62° (u3 cnuprTa). 
AnasIoruuHO MOJIy4eHE!: 
| 6) V3 tpanc-1,3-quxnopmponena u C,H;SNa — Tpauc-3-xno0pmponen-2-na- 
seHWICY Ibu (46,2% of Teopuu), T. Kun. 69° npn 0,5 mM, n?? 1,5922, 
#11706. Cybcouw T. mi. 68,5° (H3 cmuprTa). 
Hatineno %: C 50,03; 50,10; H 4,11; 4,18; Cl 16,07; 16,28 
CyH,ClO,S. Brraucneno %: C 49,88; H 4,15; ClHM6540 
B) U3 1-6pom-2,2,3,-Tpuxsopmponana u C,H,CH,SNa—2,3,3-Tpuxsopnpo- 
junOeHs HCY bDUN, T. Kun. 123—124° npn 1 mM, cyabdou T. na. 100° (us 
(IMpTa). 
4 vie 1,1,3-tpuxnopnponena-1 u C,H,CH,SNa — 3,3-quxn0pnponex-2-n0- 
PH3UICyAbpUL, T. Kum. 98—99° mpu | mM, n7 1,5845, d%? 1,2580. 
| Halizeno %: C 51,08, 51,88; H 4,09; 4,17 
CyoHipCleS. Brrmucneno %: C 51,50; H 4,29 
Cynpcou T. mt. 93,5—94,5° (u3 cmupra), 
Haiimeno %: C 45,17; 45,18; H 3,52; 3,62; Cl 26,41; 26,62 
CyoHy9Cl,SO2. Brraucneno %: C 45,28; B38, 77; Cl 26,80 
TOOpraHHuecKHX COoeAHHeCHHH IloctynH10 
ae. ai tiauk CEae 4 6 V 1959 
WMTHPOBAHHAS JIMTEPATYPA 


1A.H. Hecmeannuos,P. X. Opelinanuna, J.W. 3axapKun, Yen. XuM., 
5, Ne 6, 665 (1956). 2 P.B.D.delaMare,C.A. Vernon, J. Chem. Soc., 1952, 3331. 
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Jloknagn Akagqemun wayx CCCP 
1959. Tom 127, Ne 3 


Ujen-Koppecnonzent AH CCCP A. B. HHKOJIAEB, 
C. M. WYBHHA u H. M. CHHHWbIH 


IKCTPAKUMA ASOTHOM KUCJIOTbI NMPOMSBOAHbIMH 
BYTHJI®OCPHHOBbIX KUCJIOT 


(IIpedcmaeneno axademuxom H. H. Yepraeevim 27 IV 1959) 


JlaHHoe cooOuleHHe ABJIACTCA UACTbIO paOOTh! NO H3yYeHHIO SKCTPaKUMOHHBbl 
cBOlCTB pala OyTusmbocopHHIX coeqMHeHHH: TpH6yTHmdocdata (C4aH,O)sP() 
(TB®), qu6yTunoppit sadup OyTHdocpHHOBOK KUHCJIOTHI (C4H,O),C,H, Pq 
(1960), 6yTunoppii abup gu6yTusbocpunoBoH KucHOTE! (C4aHgO)(CaHy)2P(i 
(B91®)n tpu6ytundocdunoKcuza (C4Hy)sPO (TBO). | 

B paoore JI. JI. Beprepa (1) noka3aHo, 4YTO MpoHsBOAHHIe OyTHIocpuHOBEI | 
KHCJOT ABJIAIOTCA Gomee actbtbeKTHBHBIMH, Yem TbD®, 9akcTpareHTaMH JIA Taku} 
BaXKHbIX 3JICEMeHTOB, KaK ypaH HM IWIyTOHHH. | 

Bsugy Toro uTO SKCTPpaKUMA ypaHa HM MIYTOHHA OOBIYHO MpOHSBOAHTCA 4H) 
A30THOKHCJIBIX PAaCTBOPOB, BOSHHKaeT He€OOXOAUMOCTb H3yYHTb pacmpeyeseny| 
a30THOH KHCJIOTbI MeXK AY BOAHbIMH pacTBOpaMH HM YKa3aHHbIMH OpraHvyecKHM | 
pacTBoputesamu. B muTepaType HMeIOTCA JaHHbIe O MOBEACHHH A30THOM KHCJIOTI} 
mp akctpakunu TBO (nepBbiMm wieHoM u3yyaemoro paga (? *)). Caeqenn 
06 H38BJIEYeHHH a30THOM KUHCJIOTHI APyrHMM MpeACTaBHTeAMM IMpPHBeeHHOr 
paqa He HalizeHo. IlocmeqHee OGCTOATENLCTBO NOCYAKHIO NMOBOAOM K HCcweqC 
BaHHIO SKCTpakHWH a30THOM KUCJOTHI SNpaMH OyTHIoOcPHHOBLIX KHCJIOT 
TpHOyTHIocpuHOKCHOM. 

B WaHHol paOoTe H3y4aacb 3aBHCHMOCTb paciipesesIeHHA a30THOK KucHOTI} 
OT KOHICHTPpallHH HCNONb3yeMOro SKCTPareHTa WH HaJIMYHA YpaHHJI-HuTpata | 
pacrBope. ONbiTbI NPOBOAWIHCh B J@HTeIbHEIX BOPOHKaX MIP OTHOWeHH] 
OObBeEMOB BOAHOH U Opranuyeckol cba3 | : 1. B kauecTBe pa36aBUTeJIA 9KCTparer} 
TOB HCNOJIbSOBaJIUCb Mpee/IbHbIC BLICOKOKMNALLHe YruieBogopogb (TIBY) u vets} 
pexxslopucTbi yrnepox. Bce mpuMeHAeMbIe SKCTPareHTb! NOABepraucb mpezh 
BapHTeJIbHOH oO4NnCTKe. KOHUeHTpallWA a30THOH KUHCJIOTbI B PaBHOBeCHbI 
cpasax onpeyeaacb MpAMbIM THTpoBaHHeM 0,1 N nenoubio, a B ApucyTcTBH 
ypaHHJIHHTpaTa MOTeHWMOMeTpHyecKkH. TUTpoBanHe opraHuyecKkol cbasE mpch 
BOJMJIOCb B BOJHO-CNMpTOBOM pactTBope. B KkayecTBe HHAMKaTopa MpHMeHsAUIC } 
MeTHJI-poT. McxofHaad KOHIeCHTpaluA a30THOL KHCJIOTEI BO BCeX ONbITaXx Obit} 
ee u papHoit | N. Konuentpaltus ypanua-HuTpata B BOAHOM pacTBopi 

r/J, 


/ 


Tlo qanHpm Tab, 1, B KOTOpOM MpesxcTaBJeHbI Pe3yJIbTaTbI OMBITOB, H3BuEl 


i 


1 


i 


| 
i 
| 
I 


WeHHE A30THOH KUCJIOTHI SHAYHTEIbHO YBEJIMYHBaeTCA C MOBbILeCHHEM KOHIeHTpell 
WHH 9kcTparentos B ITIBY. | 
IIpu nepexogze B pany or TB® k TB®O okcrpakuna a30THOH KHCJOTEI pesk }} 
BospacraeT (cM. puc. 1). Tak nampumep, upu cpaBHenuu 10%-HEIx TB®, BOC} 
B IIBY u 10%-woro TB®O BCCla mo ux cnoco6HocTH U3BueKaTb A3OTHYIO KUC} 
JOTY, OKasalocb, To B TbB® nepexogur 3%, B BOY — 19%, as TB®O-} 
30% KHCJIOTHI. 1 
Ilpu skcTpakWHH a30THO! KUCJOTHI, C yBeM4eHHeEM KOHMeHTpalun BITL® | 
pa3OaBuTee Bpille ~50%, 3aMeueHO AHOMAJIbHOe NOHM2KEHHE H3BICUCHHA ici | 


JIOTbI 10 CbaBHEHHIO € J PyrHMU SKCTparenTaMH STOPO psa (cM. puc. | nu Tabu. 1) 
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IIpw skcrpakiuu as0THO KucnoTE 5% pactBopom TBO ps TIBY* Haéito- 
aIOCb BbIJeeHHe BTOpOh Opranuyeckolt cbasbl, sABMAIOMIelcA, MO-BAUMOMY 
“ppedunennem TB®O c HNOs no anasorun c ycTaHoBeHHbIM paHee TBO- 
HNOs (°). TloarsepkqeHvem STOMy MOXeT CJIY2KUTb TOT (baKT, UTO B OOBEMe 


Ta6nuna i 


See Mal HopMaspbHocTb Hapa RtEnCete 
areHT 
OKcTparentT B nae Castaeaeh pee ae HNO, B BoqHOHi Bese 
o6bemH. % case hase * 
TB® 5 * 0,03 0,97 3 
be 20 0,084 0,92 8,4 
400 0,653 0,347 65,3 
HOBO 5 0,06 0,94 6: 
10 0,101 0,899 LOR 
20 0,2 0,802 19,8 
aes 100 0,86 0,14 86,0 
A 5 0,4 0,9 10 
10 0,186 0,814 18,6 
20 0,316 0,684 31,5 
50 0,52 0,48 2,0 
100 Onis 0,27 73,0 
TB®O Bs CCl, 5 ORS 0,85 14 
10 0,288 Ona 28,8 
TBOO Bs ITIBY 5D 0,026 0,894 2,6 
TIBY 100 0,001 0,999 0,4 


*HopmanbHoctb HNO: B BogzHOH daze paccuNTaHa NO pa3HOCTH MexK,y 
WC XOfHCH KoHWeHTpauve HNOs u KoHUeHTpauuel B OpraHHyecKol dase. 


| 
I'ropoH opranuyeckol cba3bl, CocTaBsarolleM 1/.)4aCTb N€PBOHAYaJIbHO B3ATOTO 
if Sea 9KCTpareHTa, MOJIAPHAA KOHICHTPalluA_ a30THOH KHCJIOTbI OKa- 
jalacb B 2,5 pa3a OouIblle, YEM B HCXOJHOM BOJHOM pactsope. IIpuyem u3Byieue- 


liue HNOs B nepBylo opraHHyeckyio 
yasy coctapaset 2,6%, a BO BTO- fe 
jyio— 8%. Kpome Toro, mpu mpuOas- oO 
HeHHH KO BCeH OpraHHyeckon case 
Bexkeli MopiuuH HepasOaBleHHOrO 60 
'B®Onpoucxognt yBenyeHne 0Obe- 
4a BTOPOH opranuueckol da3zbl 3a 
HeT CBA3bIBaHHA TB®O c a30THOH 
ducnoToH. II]moTHOcTb BTOpow opra- 
AMYeCKON (a3bl Nocwe BbICyLIMBaHHA 
BaKYyM-3KCHKaTope B TeyeHHe 
\gac. oKasasacb paBHol 0,978 r/cm?. 
pu ucnomb30BaHHH B kKa¥ecTBe pas- 0 2 40 60 8 106% 
jaButTena CCla cOpa30BaHuaA BTOpoH Aonuenmpayun akempacenmob——~ ~ 
asbi He HaGulIOJasocb, MO-BHMMO- 

i u3-3a Ooslee BhICOKOM pacTBOpH- Puce. 4 

Hoctu coubpata HNOs B CCla no 

iapHenutio c IIBY**. MU3pneyenne a30THOH KUCJIOTHI B OpraHHyeckylo da3y 


Asbnevenue HNO; 


| * TIpenenbuaa pacrsopumocth TB®O Bw TNBY ~ 5%. 
** TIpemenbuaa pactpopumoctb TB®O pB_CCla ~10%. 


On 
~] 
ca) 


Vhs 


(ia Omnia 2 


ee 


——. -- 


oudeni pened 
aKcTpareHTa HopMasbHocTb HopMaJIbHOCTb Tpouent 
OKcrparenT B pasOaBuTese, HNO, B opraHu- | HNO, B BogHOl usBIeveHHA 
o6bemMH. % yeckoh case case 
(IBY) 
TBO 100 Usa) 0,38 60,8 
HOB® b) 0,06 Ot Gnd 
20 0,13 0,84 13,4 
100 0,92 0,45 53 
BSD® 5) 0,03 0,94 oul 
20 0,08 0,89 they” 
50* 0,52 0,48 52 
100* 0,81 0,19 Geo 
TB&O 5) 0,02 0,95 2,06 


* YicxoqHad KOHIeHTpalluA BORHOM cba3bI Obina 1 N no HNOs, a Bo Bcex 
OCTaJIbHBIX OMbITax — 0,97 NV. 


B tTa6n, 2 IpHBeAeHbI Pe3yJMbTATHI ONbITOB MO IKCTPaKIWHH A30THOM KUCJIOTBII 
ACCEL CEMbIMK SKCTP areHTaMH BIIpHCYTCTBHH y paHHJI-HUTpata B BOJHOM pacTBope 
(30 r/). B mpeqemax KOHIeHTpalluu 9kcTpareHTos oT 0 Jo ~50% HaOmoyaercal 
3aKOHOMePpHOe MOHW2KeHHe H3BIeUeHHA KHCOTHI B pazy oT TB® k TBOOsF 
BeCPOATHO, 3a CUCT YBeCIMYCHHA SKCTPAaKIMM ypaHuJ-HUTpata Uy, CJC OBATEMbHO,} 
BbITeCHEHHA A30THOH KUCJIOTHI H3 OPraHHyeckol B BOAHY10 cPa3y. IloceqHee Te 
Goble, YeM d*pibeKTHBHee 9KCTpareHT M3BJeKaeT ypanHuu-HuTpaT’). Ilo 
JaHHbIM TaGw. 2 BUYHO, UTO 9KCTPakWHA a30THOH KuCOTH BOJ[® mpu KoHWeH-) 
tpauuax B TIBY ppmme~50% anoMasbHa NO CpaBHeHHIO Cc ApyruMu 92KcTpa- 
FeHTaMH, KaK B IIPHCyTCTBHM ypaHHJI-HUTpata, Tak H Oe3 Hero (cM.TaO. 1). 

CueqopaTesIbHO, HayMHad Cc ~50%-HOol KoHMeHTpauuu BOLL®, B ormuuue oT 
APYFuX SKCTPareHToB, BJIHAHHE MpPHCYTCTBUA YpaHHWJI-HUTpaTa Ha H3BeVeHHell 
a30THOH KHCJIOTbI YMeHbIUaeTCA H CTAHOBHTCA HaCTOJIbKO H@3HAUHTEJIbHbIM, YTO} 
MOUTH He CKa3bIBaeTCH HA KOJIHMYECTBe H3BJICKaeCMOH KUHCJIOTHI. 

Bce MovlyueHHble JaHHbIe CBHJTeIbCTBYIOT O TOM, YTO 3KCTPaKIHOHHaAl 
eMOCOOHOCTh H3y4aeMbIX 9KCTPareHTOB MO OTHOIWeHHIO K HNOs yBemuuuBaerca 
B pagy TBO <TOB®<BOL®<TBOO; nmpu stom npegzcrapaaerca BO3MOxK- 
HbIM BbIJeIHTb COeqHHeHHe KucJIOTHIC TBO. 

AxoMasIbHoe nopeyeHve BOJ® no otHomexuto K HNOs Kak B MpucyTcTBH 
ypaHUJI-HuTpata, Tak M Oe3 Hero MOKa elle He OObACHEHO. 


UuctutyT o6mjeH wu HeopraHMuecKoli xHMUn Tloctynuso 
um. H. C. Kypuakosa 27 IV 1959 
Akaylemuu HaykK CCCP 


UMTMPOBAHHAS JIMTEPATYPA 


*L.L.Berger, J. Phys. chem., 62, 5, 590 (1958). 7K. Alcock, S.S. Griml y- 
etal., Trans. Farad. Soc., 52, 1, 39 (1956). 3B. B. ®omun, E. Tl. Matoposa, 
*KypH. Heopr. xuM., 1, 8, 1703 (1956). *4B.B. ®omuu, E. Tl. Matioposa, DKypu. 
Heopr. xXHM., 3, 2, 540 (1958). 


Horaans Akanemuu nayx CCCP 
1959. Tom 127, N 3 


XHMH fl 


, eH-koppecnonyent AH CCCP IT. A. PA3YBAEB, JI. M. BOBHHOBA u B.C. 3TJIHC 


HEKOTOPbIE XAMMYECKWE CBOMCTBA 
PEHHJITATAHTPHH3ONPONMJIATA MW ETO KATAJIATHUECKAS 
CNOCOBHOCTb TPH NOJIMMEPH3ALLMH OJIE®HHOB 


Jina uccweqoBaHuA M€XaHH3Ma NOJMMepHsallun a-oue:buHOB C KaTaJIH3aTo- 
pM Llurmepa mpefctaBssaioT OobuWIOoH HHTepec padoTH Hatra c coTpyqHuKaMu 
7) TO H3yYYeHHIO KaTaJIMTHYeCKON cnocoOHOCTH JMPeHMJITHTAHAMWLAKONeHTAa- 
MeHUIa [JIA NOJMMepH3sal\nu sTHJIeHa. ABTOPaMH MOKa3aHO, YTO 3TO COeMHHE- 
€ OJHO HE BBI3bIBAeT NOJIMMePH3allHu 9THJIeHA, HO IPH JOOaBKe K HeMy TpHaJi- 
HMJIAJIOMHHUA WIM TeTpaxviopHfa THTaHa Nowy4aloTca B OOONX CJIyYaAX KaTa- 
M3aTOPbI, TOJIMMepH3yiollve STHJICH C OOpa30BaHHeM TBepOro MoMMepa. 
Bio (CeHs)2Ti(CsHs)2 no cBoe cTpyKType CyMleCTBCHHO OTHUAeTCA OT OObINHDIX 
eTamiooprannyeckHx COeMHEHHH C KOBa- 

HeHTHDIMH Me — C-cBa3aMu. 9 
B amutepatype (°,*) onucad MeToq cuHTe3sa kW 9, 
icCTOrO KOBaJIeHTHOrO THTAHOpraHuyeckoro 
poe uHeHHA — (PeHUJITHTAHTpuUZ0NpoNnMaTa. 
TO COCJIMHEHHEe ABJIAeCTCA HHHWMATOPOM No- 
HiMepH3alluu CTHposia oO TBepzoro Now- 
Hepa, YTO ABTOPbl OOBACHSIOT JI€EPKOCTbIO ero 
factiana c OOpasoBpaHuem eHu- palukama. 
\WHakO XMMMYECKHE peaKI\HH, CBOHCTBeHHbIC 
(THHHBIM MeTaJJIOOpraHHyeCKHM COeHHeEHH- Bee ew Soe te 
JM, 1a henusTHTaHTpuMsONponusaTa Maio Title CgHeTi(u-06,H,) 
}eyuenpr. [lostomy Mb cuHTaIH HHTepecHbIM ; Sal is 
HICCIEIOBAaTb HEKOTOPbIe XHMUYECKHE CBOHCTBAa Puc, 1. Bausanue MOJIAPHOTO cooT- 
roro COC AMHHEHHA H ero KaTaJIMTHMYeCKY!O aK- Howenna TiCl, x CsHsTi (u-OC3Hz)3 
HBHOCT pM MOAMMepusalluH Hem peNesbHbIX He mrtOC, nouuMepa npu t = 90 — 
peuHeHHi ofHOTO uM c joOaBKamun AIRs Tee aie 
wu TiCla, T. e. C TeMH 2%Ke 206aBKaMH, KOTO- 
ble Ip MeH ACh Aa(CeHs)2Ti(CsHs)2.[ pu psaumogelicraun CeHsTi(u- OCsH»)g, 
HHT€3HPOBaHHOTO MO OMHCaHHOMY B JIuTepaType MeTojy (LlGen), Cc ehicGls 

,20 r) B pacrBope 6eH30u1a, IpH TeMnepatype 65.—68° u NposouKUTebHOCTH 
| eee 5 uac. Opiia momyyeHa xslopHcTad deHHIpTyTb (BbIxox —0,5 r, 
|| ma. 249—250°, no wuTepaTypHbIM JaHHbIM 250,5°), OYeBHAHO, BCeRCTBHe 
fTepouMTHYecKOrO COMeHa Mex Ay MCXOJHBIMH MpOLyKTaMH, YTO XapakTepHO 
Mia OOJIbIIMHCTBa MeTaJIOOpraHvyeckHx coequHeHHH. V3Becruo (5), uro ue- 
/TOpble HCTHHHBIC MeTaJOOpranuyeckne Coe{MHeHHA TPH WeHCTBHH MeTaJi- 
HYeCKOH pPTYTH OOpasyloT pTyTHOOpraHHyeckHe CcoesquHeHHA. B pesybtate 
arpeBa pacTBopa (eHMJITHTAHTPHH3ONpoNnMatTa B OeH3Ose C PTYTbIO JO Temne- 
aTypbt 9O—100° B reyenne 20 yac. He OpiIO nowy4YeHO OpraHHyecKoro coequHe- 
i a ptyTH. Bomee noxpoOxoro ucceqoBaHuA STO peaKILMM He NpoBOsMJOCb, 
CuHHTe3HpOBaHHbI HaMH (eCHMJITHTAHTPHMSONpONMMAaT WeHCTBUTeIbHO HHH- 
MPOBaI MOMMMepH3allHI0 CTHPOWA, HO C MPOMHMJICHOM OblJIM OOHAPYXeHbI TOMbKO 
ejbI 2*KHAKOTO NouMepa. Pay Apyrux UcMbITaHHbIX MOHOMepoB: XJIopucTHIit 
HHI, MeTHJIMeTakpHuaT, OyTHJIMeTaKpHaT, HATPHIOakpHs — He NouMMepH- 


084 


8 


Boixoe nonumMepa 
SS os 


S 


30BaJIHCb B MpHCyTCTBHH (eHHITHTaHTpHueonponumata. Bpiio yCTaHOBJIeHO, 
yuto cucerema Al(C2Hs)s —CeHsTi(u-OCsH7)s  BbisBasa NOJIMMep H3allHio | 
mponuiena pH Temnepatype 90—100° c oOpa30BaHHeM *KUKOrO MOJHMEepa, 
HO BbIXOX MowMMepa He npeBbiuat 30—35%. Tipu qoOapKke K PeHHJITHTAHTpPH- 
W30NponMaTy YeTbIpeXXJIOPHCTOrO THTAaHA ObwI MOMYYeH KaTAaH3aTOP, BbISbIBAa= | 
jOLMH Goulee HHTeHCHBHY10 MO/MMepH3alluio Mponmiena mpu Temnepatype 90—| 
100° c o6pasoBaHHeM TakxKe 2KUAKOFO NoMMMepa MoJeKysIApHOro Beca 144—545. ‘ 
Betxok MOMMMepa B 3HAYHTEIbHOM CTeMeHH 3aBHCe OT MOJIAPHOTO COOTHOLIECHHGA } 
KOMIHOHeHTOB KaTasMsaTopa (puc. 1).Kak BuqHO u3 puc. 1, IPH MOMAPHOM om 
Houenun TiCla K CeHsTi(u-OCsH7)s, B mpezemax or | go 1,5 Berxoq momuMepa) 
% Obl HH3KUM, TOra Kak IIpH OTHOLIeHHH OT} 

100 2 mo 4 KOHBepcHa MponusieHa cocTaBJIAa| 
96—98%. | 

Ha puc. 2 n0ka3aHo BJIMAHHe COlepKaHHa | 
KaTasIM3aTopa Ha BbIxXoX nomHMepa. IIpume-) 
HACMBIN JIA MOJMMepH3allHu MponHieH Mowy- 
yaJica eruqpatalueH H30nponuHoBoro CiMp- 
Ta HW TULaTeIbHO OUMUaJIcA OT MpHMeceH. Bee 
OCTaJIbHbIe MOHOMEPbI (MapKH «X.4.») MpeqBapH- 
T@JIbHO Pa3rOHAJIMCh Nepel ynoTpedveHHem. | 
Tlomumepusallua mpoBoyusach B ammysiax U3!) 


8 8 


| 


| 


Batx00 ronumepa 
Ss 


= & 


4 6 6 © % MonHOZeHOBOPO CTeKJIa EMKOCTbIO OKOWIO 10 Mu.) 
Codepwanue hamanusamopa-—-- KatTaslM3aTOp H MOHOMep 3arpyxKaJu B ammy-} 


Puc. 2. Sasucumocts Bpixoga nomu- IY B aTMocdepe yucToro a3z0Ta. SarpyKeHHbIel 
Mepa OT COjeppKaHHA KaTalu3aTopa aMIYyJIbl NMOMeWlaJIHCb B 3JIEKTPOMeub, yctTa-| 
np ¢ = 90— 100° B Teuenne 5 vac. HOBJIEHHYIO B MalllMHe JIA BCTpAXHBaHHA,| 
caer ae ornomenue TiCly K  pye HarpeBaJIuCb B TeyeHHe 4—-5 uac. t 
gHsTi (u-OC3H7)3 ~ 2,5 

J\sit yCTaHOBJICHHA Me@XAaHH3Ma JelcTBHA 
KaTasIuTHYecKOH cucTembl Ce6HsTi(uw-OCsH7)s—TiCla mpu nomumMepu3alnu 
ObIIO HCCJIEQOBaHO B2aHMOeHCTBHe YKa3aHHbIX COeAHHCHHH MpH MOJIAPHOM 
oTHomeHHH TiCla K CsH;Ti(u-OC3H,); oxoo 2,5, B cpeqe opranuyeckoro pa-} 
CTBOpHTeaa (rekcaHa H OeH30/1a), IPH KOMHATHOH Temnepatype. K pactBopy de-} 
HHJITHTaHTpHH30NponHata (3,76 r) B cyxom reKcaHe (50 Ma) upHOaBaaica' 
pacrsop TiCls (6,0 r) B rekcane (20 Ma) B Tevenue 40 MuH. NpH HeMpepbIBHOM} 
MepeMeLIMBaHHH, Mocde Yero peakKWMOHHad CMeCb AONOJIHUTeEIbHO NepeMellH-!) 
Baslacb 2 vaca. M3 peakMOHHOM MaccbI ObIIM BbIJeeHI H HLeHTHPpHLMpO-|| 
BaHbl Cilexyiouwe CoeqMHeHHA: LupenH (0,90 r — 93,5% Bbixox u3 pacueta Haj, 
coyep2kaHne PeHHIbHBIX PpylM B MCXOLHOM popsykrTe),— T. nt. 69—70° (nepe-} 
KPHCTaJIIH30BaH M3 NeTpOelHoro supa), NO AHTepaTypHbIM RanHyM 79,5°:! 
[Ipo6a, cMemiaHHaa C YHCTEIM JMeHHJIOM, TaBuJiacb Oe3 Jempeccun. Coenu} 
HeHHe THTaHa, COOTBeTCTBy!olWlee MO cocTaBy TPpHXJOpH3so0nponuuaty} 
THTAaHa. 


f 
\ 


Hafineno %: Cl 49,30; Ti 22,55; u-CsH7O 27,05 
u-CgH,OTiCls. Brruncmeno %: Cl 49,90; Ti 22,45; u-CsH;O 27,65 


_ CoequHeHHe, cofepxKallee TPeXBaJIeHTHHIH THTaH (1,46 r). Haitzeno, %: 
Tioéu, 26,40; Ti? 13,85; Cl 42,98; u-CsH7O 31,70. TIpu nposegenuu peakuuy 
B pacTBope OeH30/a ObIIH OMpelereHEI Te 2%Ke MpOMyKTHI. a, 

O6pasoBanne Aupenwia MoxeT ObITh pe3yMbTATOM MIM HeMOcpexCTBeHHOrCl 
B3aHMOJeHCTBHA MOHO@CHHJI-IPOM3BONHBIX THTaHa, HJIH B3auMoelicTBus| 
CBOOOAHBIX PeHHJI-paquKaJIOB, NOJYYCHHBIX B pesyIbTaTe pacnaya PeHWITHTAH-| 
Tpuusonponuiata. BosMoxkHO Takx%Ke, YTO Mp BsaMMOelCTBUH yKa3aHHBIX 
BbIIMe COCIMHEHHH OOpa3y!0TCA MoOuJHPeHHN-MpOMsBOAHbIe THTaHa, KOTOPBIe, 
KaK H3BeCTHO (°), ABJIAIOTCA KpaliHe HeyCTOMUMBbIMM H HeMeJWIeHHO pacnaqator- 
ca. Pacmaq 9THX COeqHHEHHH MOXKeT MpPOXOAHTb C BbI-eIeHHeM Auenusa, 
Jin BbIACHeHHA BO3MOXKHOH CxeMbI B3aHMOelicrBuA CeHsTi(u-OCsHz)s ci, 
TiCla Obita MpoBeyena peakUUA MexKy STHMH COeAMHEHHAMH B pacTBope Meue- 
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‘TO OeH3OJIa C HCXOAHOH akTHBHOCTHIO 1100 umn/mun.*, Ilo oxonyaHHH peakunn 
| peaKUMOHHOK CMecH Obi BbIZeeH AMeHu NeperoHKo C BOAAHIM MapoM. 
pele ABYXKpaTHOH MeperoHKH BbIAeMeCHHOTO AMeHWJIa C BOAAHbIM MapoM Oput 
JyueH NMPeHW, MpakTuyecKH He OOMaaioulMli aKTHBHOCTHIO (HafifeHO BCero 
10 umn/Muu.). (PaqvoakTHBHOCTb coequHeHU OMpedenaach B Bue COs 
CueTUHKe BHYTPCHHEFO HaNOJIHEHUA MO MeTOLy, paspadoTaHHoMy Ha Kacpemzpe 
ivoxumMuu TopbkoscKoro rocyJapcTBeHHoro yHuBepcuTeta uM. Jlo6aueB- 
coro.) Tlonyuenupie pesy1bTaTbI MOKa3bIBalOT, YTO B PeaKILMOHHOM CMecH OT- 
‘TCTBOBAJIH CBOOOLHbIe PeHHJI-paquKaJnl. 

_ Ucxoga u3 skcnepuMeHTabHBIX JaHHbIX, MOXKHO pe AMOMOXKUTh Ce LYIOIULy10 
key B3aMMOJeHCTBHA MPHBeJeHHbIX BBIIMe COeqMHeHHi: 


Cl, 
AeA 
CeHsTi (u-OC3H)3\-+ 2TiCly > CeHsTi + 2 u-CgH,OTiCls 
u-OCgH, 
| 
1/9 (CgHs)2 + u-CsH,OTiCle 


| 


CoequHeHHe THTaHa, MO cocTaBy COOTBeTCTBYIONee TPHXJOpH3oNponusatTy 
iTaHa, pW HarpeBaHuH Jo Temnepatypbl 45—50° merko pasuarawocb Cc 06pa3o- 
faHueM XJIOPOKHCH THTAHA, atpdeKTHBHO KaTaJH3Hpyrlollen MOJIHMepH3allHto 
ppommiena B XAUAKU NomMMep, 4TO 
HAPAKTePHO JIA TPHXJOpaJIKOKCH-Mpo- 
SBOJHbIX THTaHa C BTOPHUHBIMH H 
PoeTHUHBIMH OpraHHyecKHMH rpymma- 
iu (7), CoeqMHeHne, cofepKallee Tpex- 
ANICHTHBIM THTAH, OKa3aJl0cb MpaKTH- 
eCKH HeaKTHBHBIM JIA MOJIMMepH3a- 
‘HH TIponHsieHa. 


Ha ocHoBaHHH MpoBegeHHOro uccuIe- 
See ees segeRgnrsy®, 
jKOBaHUA MOXKHO ClelaTb 3akoNeHHe, BRRSSs N # 


id 


Ss 
~~) 


TO TIPH MOJIMMepH3alui C KaTaJIHTH- A 

eckoH cucTemo CeHsTi(u-OCsH7)s— — pyc, 3, W.-K. enextp nomunponusena, 110- 
iC], WeHcTBHTe/IbHbIM KaTaJIH3aTOPOM nyueHHoro B MpdcyTcTBHM KaTamMsaTopa 
(OJIMMepH3alHH ABJIACTCA XJIOPOKHCb CeHsTi (u-OCsH7)s — TiCla 


MTaHa, Mosyuaemas B pesyJIbTaTe psa 

eakIlM, MpeAWecTBYIOUHX Mpolleccy NoAMMepHsallHH, B TO BPeMA Kak PeuHs- 
hay\MKaJIbI He IPHHUMaIoT HHKaKOrO y4aCTHA B YKa3aHHOM Mpollecce. OTOT BbIBO 
(OUTBeEp2xKaeTCA Tak2%Ke OTCYTCTBHEM (PEHHJIbHbIX Py B MOMMMepe, NoyyeH- 
(0M B IpucyTcTBHu KaTamu3saTopa CeHsTi-(u-OCsH7)s—TiCls (onpegemeHo no 


i 


I.-K. cmekTpy momuMepa, puc. 3). 


Iloctynuno 
| 12 V 1959 


i UHMTHPOBAHHAA JIMUTEPATYPA 


| 1G. Natta, P. Pino, et al., Chim. et industrie, 39, .9 (1957), *G. Natta, 
D>. Pino et al., Chim. et Industrie, 39, 1032 (1957). ® D.F. Herman, W. K. Nel- 
on, J. Am. Chem. Soc., 74, 2693 (1952). *D.F. Herman, W. K. Nelson, J. Am. 
them. Soc., 75, 3877 (1953). *& Y. Yorepce, Xumua cpoOognEix paguKanos, 1948, crp. 187. 
D. F. Herman, W. K. Nelson, J. Am. Chem. Soc., 75, 3882 (1953). 7 T.A. Pa- 
iy paes, J, M. Bo6OuHosBa, B.C. I9tanc, JAH, 122, 618,(1958). 
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* Peakuua B pacTBOpe MeyeHoro GeH30na Oplma mposegeHa B. A. JoxoHoBbim. 
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Axanemux HW. B. TAHAHAEB, I. 5. CEM®EP u E. A. HOHOBA 


HHOBMEBbIN AHAJIOF SOCPOHUTPHJIXJIOPHA 


Kak M3BeCTHO, 3a MocueqHee BpeMA pe3KO BOSPOC MHTepec K BbICOKONOVH=} 
MepaM HeopraHuyeckoro mpoucxoxyenux. B sToH cBA3u BCeCTOPOHHeMYs 
W3yYeHHIO MOABeEprMCb HEKOTOPHIe ye ABHO USBECTHBIe, HO PaHee He MPUBIEC-H 
KaBlune OCOOoro BHHMaHHA UCCJesOBaTeeH, HeOpraHHuecKWe COeCMHEHHA 3a- 
BeOMO MOJIMMepHoro XapakTepa. B uacTHOCTH, HM NoxKasyH B OCOOeHHOCTH,4 
3TO OTHOCHTCA K (cpoctboHHTpHAXNOpHaM. i 

TIpeqcTaBiAJIOCb HHT€PeCHbIM BbIACHHTb BOSMOXKHOCTb CyIleCTBOBaHHA MIpO-¥y 
U3BOJHbIX TOO Ke THNAa y 3JIEMeHTOB — aHasloroB cbocdopa. Kakux-sn60 aH} 
HbIX O MOMOOHBIX COeCJMHEHHAX B JIMTepaType OOHAPYyXHTb He yaJlOcb. 

B ormuuue oT cocdopa, AIA SJIEMeHTOB NOATpynnbl MbIMIbAKAa CBA3M C a30- 
TOM MaslOXapaKTepHbl, YTO MOET OBITb OOYCJIOBJICHO HHOM, M0 cpabetiaa 
c qocdopom, dJIeKTpOHHOH OOOsIOUKOH MpH UX BbICIUeM BaJIeHTHOM cocToaHHH| 
(HaIMuuve BOCEMHaZWLaTH 3JIEKTPOHOB BO BHeLIHeM coe). Hanporues, eee 
NO{rpynnbl BaHaquA B BBICLICM BaJIeHTHOM COCTOAHHM MO CTpyKType BHeLIHUX) 
QJICKTPOHHBIX OOOMOUeK aHasOrMyHE! coccopy u oOpasyroT ycToluuBEle HUTPH-I 
abl. M3 stux d/leMeHTOB HaHOowiee YOOHKIM JIA MepBOHAYaJIbHOH NOCTaHOBKE 
HCCJIeQOBaHHA ABJIA€TCH HHOOHH, BbICLUIMH XJOpuHa KOTOporo (OTCYTCTBYIONULNH 
y BaHazus) MOKET ObITb HEMOCPeACTBeEHHO HCMOIb3OBaH Tp 9KCNePHMeHTAaJIb- 
HOH MeTOAUKe, aHaJOrM4HOH nomwyyueHutlo PocPoHUTpUIXOpHAOB. 

B mutepatype umeetcs pax paoot (1°), orHocalluxca K NowyyeHHto coco- 
HUTPHIXJOPHAOB MO peaKkIHH: = 


n PCI; + n NH,Cl = (PNCI.)* + 4n NCI. 


| 
| 


| 
} 


C Hale TOUKH 3peHuA, MpH NowyyeHuH HHOONeBOrO aHadora PocoHUTpusA- 
XJIOPHAOB HanOoslee yROOHOK Ka3aulacb MeTOUKa, MO3BOJAIOWAaA HaOwJIOLaTE 
3a CTENMeHbIO MpOXOKMeHHA PeaKIHH MO CKOPOCTH BbIZeJICHUA XJIOPHCTOTO BO- 
yopona (*). 

Bs3aumoyeHcTBHe B HCXOQHOHM CMeCH MATHXTOpucToro HMOOMA Cc OOJIbIIMM | 
M30bITKOM XJIOPHCTOrO AMMOHHA CTaHOBHTCA 3aMeTHBIM (NO BbizeueHu10 HCl): 
ye B OObIUHBIX YCJIOBHAX, HO 3AKAHYMBAETCA PeAKIHA JIMIMb IPH Govlee BLICOKUX 
Temmepatypax (250—260°). Ho oxonyaHHH mpollecca H36bITOK HelIpopearnpoBaB- 
mux NHaCl u NbCls ynanserca narpepanuem Jo 325° mpu NOHMxKeHHOM JlaBule- 
Huu. Tlomyyenupli KOHeYHDI MpOAyKT MpesctaBsneT coOol MemKOKpUcTaTH- 
YeCKHM 2KEJITO-KOPHYHEBLIM MOPOWIOK, YCTOMUMBHIH Ha BO3qyXe, HO MeIWIeHHO: 
rHApOMMsyIoulMHcA BOZOK. BemecTBo STO 3aMeTHO He PaCTBOPHMO B GeH30UIe, 
TOMyONe, AUXMOpsTave, cepoyruepose YeTLIPeXXJIOPHCTOM yrsepoye UH sTUIO- 
BOM 9upe. . 

TlowHpii anamus NowyyeHHOrO CoeAMHEHUA MPOUSBOLMJICH NocIe paslomKeHua 
ero NlaBUKOBOH KUCOTOL (~20%). Comepxanue HUOOUA B OOpasilax onpezema- 
JIOCb TaHHHHHbIM M€TOXOM, XJIOpa — OCaKJeHHeM Aa30THOKHCJIbIM cepeOpom 
M a30Ta — OTTOHKOH aMMMaka B THTPOBaHHylO KHcIOTy. CpeqHee u3 Maso pac- 
XOJAMLAXCA MEXKTy COOOK YeTHIPeX ONpeNeeHHH aJIO OTHOIMEHHE ATOMHBIX ak- 
topos Nb: N: Cl = 1: 1,07 : 2,10, uro ouenb 6nu3KO K TeopeTHYecKOMy JIA 
NbNCle. OnpegeseHve NIOTHOCTH BBIeIeCHHOFO COeHHeHUA mpu 20° B Tomyone 
Wano 3HaueHue 2,05-L0,05. 
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Ha Tepmorpamme pasjoxenua NbNClz 6 atmocdépé dprona na6mogaerca! 
|MIUb OJHH SHLOSpHekT, NexauHH B HHTepBae Temnépatyp 420—460° ui ot- 
yalolluH TepMHYeCcKOMy pacmaly Mo cxeme: 


NbNCIl > NbN -f Clg. 


loqoOHoe pa3sioxeHve ObIJIO MOATBEP2%K EHO MOJIHbIM aHaJIH30M TBEpAoro oc- 
TKa HM KaUeCTBCHHbIM aHaJIH30M ra3z00Opa3HbIX MpOAyKTOB peakWHH, 
PesyJIbTaTbI PpeHTreHorpaduyeckoro HCCJIeOBaHHA CBUAETEKCTBYIOT 06° 
HAMBUAYaJIbHOCTH MOJIyueHHOrO coeqHHeEHHA (OTMMUHeE rpatpuKa HHTCHCHBHOC= 
i NbNCle ot rpadukop uHTencuBHoctelt NbCls, NHaCl u NbN). 

_ Maxpockonuyeckoe uccieqoBanve BbIJeIeHHOTO COeMHEHUA MOsBOuIHIO' 
\CTaHOBHTb, YTO OHO ABJIACTCA AaHH3OTPONHDIM. IlonbiTka onpedeHTb ero Koa~ 
WILMEHT TIPeJIOMJICHHA-NOKa He yBeHUaJlaCb yCNeXOM, TaK KaK OH HaCTOJIbKO" 
MK, TO fake NMpHMeHeHHe MMMePpCHOHHOH %KHAKOCTH C MOKasaTeJeM 
Hpesommenua 1,986 oKka3ai0cb HeOCTaTOUHDIM. 

TIpupeqenuple JaHHble MOKa3bIBaloT, YTO HCXOZHOE MpeANOORKEHHE O BO3MOX-" 
OCTH CYIIeCTBOBaHHA aHaJIOrH4HOrO MO cocTaBy ocPoOHHTpHxsopHyaM Mmpo- 
S3BOHOrO HHOOHA NopTBepxaeTca. M3yyenne cBOHCTB MOJIYYeHHO"O BeLIeCTBA’ 
yaeT mpoyounKeno. 


VuctutyT o6meli u HeopranMyueckol XHMHH Tloctynuao 
um. H. C. Kypuakosa 15 V 1959 
AkayemMHu Hayk CCCP 


WMTMPOBAHHAA JIMTEPATYPA 


1H.N. Stokes, Am.Chem. J., 17, 275 (1895); 18, 629 (1896); 19, 782 (1897). # Bes- 
ion, Rosset, C. R., 148, 37 (1906). *®R. Schenck, G. Romer, Ber., 57, 1343 
weet Ra Stel iman, Ba sche gamer, Zs he bd rivet ny Je Am, Chen 
«, 64, 2377 (1942). © R.G. Rice,L.W. Daasch etal., J. Inorg. and Nucl. Chem., 
Ne 3, 190 (1958). ®M. Yokoyama, F. Yamada, Res. Repts. Kogakuin Univ., 
51 (1958); P)KXum, 24, 80946 (1958). 
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Jloxnagn AkayeMum Hayk cccP 


B. T. YEPHOBAM u J. ©. KOJIECHHKOB 


‘OJIMTOPHH — HOBbIM CEPHEYUHbIN TJIMKO3N, JOKYTA 
JJIMHHONJIOMHOFO (CORCHORUS OLITORIUS L.) 


(ITpedcmaeaeno axademuxom A. H. Onapuxeim 11 IV 1959) 


T>KyT JJIMHHOMORHEI — NoyKycTapHukK, JMKO MpouspacratoulH B CTpa- 
aX Tpomuyeckoro KMMata. B Copetckom Cotlo3e IIMpOKO KyJIbTHBUpyeTca Kak jf 
WeXHHYeCKOe BOJIOKHHCTOe pacteHve (1). CBeqeHHA O MpHcyTCTBHH B CeMeHax 


‘Puc. 1. Xaopodopm : dopma- 
Mug—aueton (1:3) 17° C; 


3  uaca; Jf — Amopduprit 
MpowykT (43 HecepMeHTHpO- 
BaHHbIX CeMAH), 2 — Kop- 


xopo3uq A, 3—Osutopu3ug, 
4—CrTpotantuguy, 5—O.auto- 
puH, 6 — OnutTopureHuH 


1959. Tom 127, N 3 


HEKOTOPbIX BHJOB J2KYTOB BelleCTB, OKa3bIBaIOULUX 
jelicTBue Ha cepfle, CTasIM NOABJATbCA B JIMTe- 
paType B KOHUe mpowwsoro u Hayane XX crToue- 


tua (7, %). W3 cemaH' Oblo0 BbIeeHO CBBIUe e- 


CATH CepJeuHbIX IIMKO3HOB WJM arIMKOHOB, 4aCTb 
KOTOpbIX PelixuiTeHH C COTPyAHHKaMH (*) ueHTHOH- 
IMpoBasIH co cTpodanTuyuHoM, a B 1954 r. M. Fre- 
rejaque, .M Durgeat (°) BpiqerumH u3 depMeHTHpoO- 
BaHHbIX ceMaAH C. olitorius u C. capsularis HOBbIM 
cepeuHbIli MOHOrINKO3HA — kopxopo3ug A, aruKko- 
HOM, KOTOpOrO OKa3aJica CTpodanTHANH. HeckobKo 
mo3x%Ke Oblia BbIACcHeHa (°) xuMHY¥eCKad MpuHpora 
caxapHoH yacTH kopxopo3uga A u mpeowKena 
ero NowiHad CTpyKTypHad dopmysia. B nocmeqHee 
Bpema H. K. A6yOakupos, B. A. MacnenHukosa 


uM. Bb. Toposun (’, §) u301upoBamu u3 CceMaH | 
W2KYyTa JVIMHHOMJIOAHOTO HOBbIN CepyeuHbIi TpHe § 


PIMKO3H, — OJIMTOPH3HA, MOce rHqposu3a KOTOPO- 
ro nowyYeH HM OKa3aH arIMKOH — cTpodaHTHHH; 
mpHpofa caxapHol uacTH He yCTaHOBJeHa. 

Mbl TakxKe 3aHHMaJIMCb W3y4eHHeM TJIMKO3HI- 
HOrO COCTaBa C€MAH JXKyTa JIMHHONMOAHOFO OTe- 


4YeCTBEHHOTO mponcxomweHua. M3 sepMeHTHpOBaH- 


HbIX CCMAH MOsyueH Kopxopo3ny A, ero ariuKOH — 
cTpoaHTHJHH HU CaxXap — G6OBHHO3a, CBOHCTBa KO- 
TOPHIX ObWIH HJCHTHYHbI pahee OMMCaHHbIM. 


IIpu usyyeHuu riuKo3ufHOrO cocTaBa HeqbepMeHTHPOBaHHbIX CeMAH ycTa- 
HOBJICHO MIPHCyTCTBHe B HHX, TlaBHbIM OOpa30M, ABYX BOJOpacTBOPUMbIX 
TIHKO3H0B, OOO3SHAYeHHBIX * Ha OyMaxKHOli XpoMaTorpamMMe nsaTHamMu «E» 


wu «JI»; B He3Ha4HTeIbHOM KosIMYeCTBe G6bIIH OOHapyXKeHbI BelllecTBa, O60- 


\ 


| 


3HaueHHble mATHaMH «C» (Kopxopo3Hq A) u «B» (crpodanTuquH), KoTOpnie, 
‘OUCBHAHO, OOPasyiOTCA BCNIEACTBHE THAPONU3a BOLOPACTBOPUMBIX TIMKO3HJOB 
‘B Wpolecce OOpaOoTKH 9KcTpakTOB (cM. puc. 1). 


* [lt cpaBHHMOcTH pe3yibTaToR GOyMamxKHO-XpomaTorpatwyeckoro ucceqosaHna [MBI 
iBOCNOTb30BaIMCb OOO3HAYCHHAMH HM CHCTeEMaMH, PaHee NPHMeHEHHBIMH JA STON Wexu APyruMH 


aBTopamu .(), 
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Jia MOMy4eHHA TIMKOSHJOB H3MeIbYeHHbIe CeMeHa SKCTparupoBasiM pa3- 
€HHBIM CNHPTOM, SKCTpakT oynulatH Pb(OH). u acdupom, a 3aTem oOpa6a- 
IBaJIM CMeCbIO XJOpodopma u cnupta (2: 1) Ao oTpuuaTenbHOH mpoOpi Jlera- 
B BOQHOH dase. OctaToK, NowlyYeHHbIi nocie crylleHud cnupTo-xs1IOopotbopM- 
bIX H3BIe4eHHH, XpoMaTOrpadupoBasIM Ha OKMCH aJIIOMMHUA. QtOMpoBaHHe 
\pPoBosHIM XsOpopopMom, a 3aTeM XJOpotbopMoM, cofxepxauluMm 2—3% cnnp- 
.. [locne KonoHouHOro pa3qeneHua Oba nomyuena pakilua (faloulaa Ha 
yMaxkHOM XpOMaTOrpaMMe TOJIbKO OJHO MATHO «JI»), 43 KOTOPOM BbIJeIeH B 
DUCTAaJWJIMYeCKOM COCTOAHHM HOBbIi CepJeuHbIli MOHOrMKO3HI, Ha3BaHHblit 
AMM OJIMTOPHHOM. ‘OcHOBHBIe (:pH38HKO-XHMMYeCKHe CBOMCTBa OJIMTOPHHAa MmpH- 
PHeHbI B TaOw. 1. 


- ha Ouran 4 


Ta6Mua CBOMCTB OCHOBHBIX TAMKO3HJOB UM arMKOHOB JoKyTa JVWIMHHOMMOAHOrO 


Soe he DROIT gan isan’ (ete a tao 

4 Osntopusuy (7,8) C35H52014 204—206° | —4,5° (metaHow) 
222—224° 

2 Kopxopo3ug A CopHa20o 1460—165° | +413,41° (meranoz) 

3 OautopuH CogH 4409 157—162° | +48,18° (cnuprt) 

4 OautopureHuH Co3H3q0g 218—125° — 

(=cTpodautu jo) 

5 CrpodantuguyH (°) Co3H320¢ 138—142° | +44,0° (metaHo.) 
177—178° | 
220—230° | +40,8° (cnupT) 


| ia BbInCHeHHA XMMMYeCKOTO CTPOeCHHA MpoBeseH THApOMH3 OMUTOPHHA, 

mocile KOTOporO H3 HeliTpambHOH YacTM MOJyYeH ariMuKOH — OJIMTOPHreHHH 
ira6a. 1), a 43 BO_HOM KucTOM YacTH — KpHcTamIMuecKHi 2-fe30KCHCaxap. 
‘locmeqHHuH XOpoOWlO KpHcTamu3syeTcA H3 alleToH-3*~upa. JlaeT NOMOKUTEIb- 
Hyto peakuwio Keanep — Kunuann. IInaputca npn 98—102°C; Rf = 0,40 
|B cHucTemMe Toyo — 6yTaHon — Boga (1:9: 2)); [a] 18 = —16,20° (C= 

+= 1,111 B auerTone). 

| .2,83 mr sBemectsa gaet 4,99 mr CO, u 2,07 mr HO; mow. Bec. 148,15. 


|| Hajiigeno %: C 48,11; H 8,18 
| CH 1204. Buruucneno %: C 48,63; H 8,17 


| Tlo cBowM cBolicTBaM, CMelaHHOH mpo6e Hu JaHHbIM OyMaxKHOH XpoMaTO- 
Wpacduu, movly4eHHbI HaMH CaXap OKa3aJicHd MJeHTHYeH OOBNHOSE. 

| Ounutopuu, B oTMUMe oT Kopxopo3Hfa A, noKa3bIBaeT B y.-(). OOmacTH 
KeMeKTpa ajlcopOUHH TOMbKO OJMH MaKCHMyM OKO.IO 220 mu (log e = 4,38) u 
ie ylaeT MaKCHMyMa, THMM4HOTO AVIA KapOOHHJIbHOM yHKUMH, T. e. OJIMTOPH- 
IPeHHH He COJepxKUT albyeruqHoH rpynnbl Mp Cy. 

| Hamu 6bl10 chemaHo mpenosox*KeHHe, YTO OJMTOPHTeHHH JOJKeH OTMYATb- 
Cn oT cTpotbaHTHAMHa TOKO HaJIM4HeM CHMpTOBOH rpynubl npu Cy). Jaa noZ- 
‘TBEpXKJeHUA TAKOFO MpeANONORKeHuA aberusHad rpynna crpodanruguna (no- 
Pe aero HaMH paHee Mocule ruyfpou3a Kopxoposuya A) Obiia BOccTaHOBWJIeHa 
mpu nomouyy NaBH, go cnuprosoit rpynmbl, B pesysIbTaTe Yero nowy4eH HW 1O- 
Kazan crpodantugos. Tocnequui mo cBouM CBOMCTBaM, CMellaHHOM mpobe u 
anubim OyMaxKHOH XpoMaTorpadHH B pa3HbIX CHCTeMaX OKa3aJICA HJCHTHUCH 
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oulMTOpHreHHHy. BplacHuB XHMHMYeCKylO MpHposy arIMKoHa U caxapHOH 4acTH) 
OJMTOpHHa, MbI Mpesviaraem cyeqyloulyt crpykTypHy!0 dopmysy (I). 


f OH 
G 


ae, 
ie) 
ra 


ae 

de 
O-0—-0—O—O— 
we TO) ake 


Mpl TakxKe MpOBeJIM CpaBHHTebHOe OyMaxKHO-XpoMaTorpaduyecKkoe HCCJes: 


JlOBaHve TyIMKO3HJOB HU arJIMKOHOB, BBIZ@JICHHbIX HaMM H3 CeCMAH JKYTa JVJIMH- | 
HOMJIOMHOrTO, B TOM 4NCIe WH OJIMTOPU3NJa Oy Wak BHAHO H3 PHCYHKa, OJIHTO= | 
PHH MW OMMTOPHIeHHH OTJIMYGAIOTCA OT TVIHMKO3HAOB HW arJIMKOHOB, BIICPBbIe Bble } 


JeJIGHHbIX H3 CEMAH JKYTaA JJIMHHOMJIONHOTO APyrHMHW aBTOpaMH. 


BBO 


1. M3 ceMaH JXKyTa JJIMHHONJOLHOTO BbIZeIeH HOBbIN CepeuHbIM MOHOrJH- |) 
KO3HJ, Ha3BaHHbI HaMH OJIMTOPHHOM. YCTaHOBJeHO, YTO OJIHTOPHH ABJAeTCH | 


6OBHHO3H0M cTpodaHTujoua. 

2. OcHOBHBIMH TIHKO3H2aMH JXKyTa VJIMHHOMJIOAHOTO, KYJIBTHBUpyeMOro: 
B CopetcKom Colo3e, ABJIAIOTCA: OJIMTOPH3HX, OJIMTOPHH UM Kopxopo3ua A, 
a arvIuKOHaMH: cTpodaHTHAMH u cTpodaHTuo. 


XapbKOBCKHH Hay¥HO-HCCIeqOBaTeIbCKHH Tlocrynus10 
XHMHKO-apMalleBTHYeCKHH HHCTHTYT 8 IV 1959 


UWHMTMPOBAHHAA JIATEPATYPA 


1TI. ® Megzseges, Hospie kymbtypbi CCCP (Bonoxuuctsie), M., 1940, crp. 150. 
7H. Kobert, Chem. Zbl., 1273 (1907). °C. Wehmer, Die Pflanzenstoffe, II, 1931, 
S. 753. 4N.K. Sen, J. K. Chakrabarti et al., Helv. chim. acta, 40, 588 (1957). 
5M. Frerejacque, M.Durgeat, C. R., 238, 507 (1954). ® WwW. Kreis, 


Ch.Tamm, T. Reichstein, Helv. chim. acta, 40, 593 (1957). 7H. K. A6y6 a=) 


Kupos, B. A. Macneuuukosa, M. B. Toposun, SKOX, 28, 2279 (1958). 
8H. K A6y6axupos, B. A. Macamenuuxkosa, M. B. Toposun, 
Tloxn. AH Y3CCP, Ne 6, 23 (1957). 


* Bpipaxaem ray6okyio 6arofapHoctb H. K. A6y6akupopy, B. A. MacnenHuKopoli # 
M. B. Toposuy 3a mpegocTaBieHHblli HaM oOpa3el, OHTOpH3HAa. 


588 


| 
| 


i 
i 


Hornagn Axkagemuu nayr CCCP 
1959. Tom 127, M3 


PH3SHTECKAA XHMHA 


T. AHAKHH, saen-xoppecnongent AH CCCP Sf. H. PEPACHMOB u VM. B. rOPWEEB 


NOrJIOMMEHHE YJIbTPABbICOKOUACTOTHbIX KOJIEBAHHM 
B BOJHbIX WH CINHPTOBbIX PACTBOPAX COJIEH RbCI H CsCl 


_ PaOora HauuHaeT cepulo UCCeqOBaHHli MO NOrMOeHHIO yJIbTpaBbIcoKUx 
(CBEpXBBICOKUX YaCTOT B paCTBOPaxX HeOpranMyecKUX UM d/IeMeHTOOPraHHyeckUXx 
DeMMHeEHHH B Pa3/IMUHbIX PaCTBOPUTeAX, B 8aBHCHMOCTH OT HX KOHIeHTpa- 
Hi, B YaCTHOCTH AA OOHapyXeHHA MakKcHMyMa Ha KPHBOL Temnepatypa — 
DHUeHTpalua. B wuTepaType yfaulocb HaliTH ToJbKO OfHy paOoTy No sTOMy 
pupocy: JI. Popmaxom u JI. Kpucnom (+) 6pim0 u3sy4eHo normouleHue payuo- 
MACTOT BOJHbIMH pacTBopaMu NaCl, CaCl,, SrCl,, LaCl,. B uacruocru, umu OBI- 
) HalieHO, 4TO KPHBad 3aBMCHMOCTH MOrioweHHA y.B.4. pacrsopamu NaCl 


5 89:0 manvjn «80 “nonefn 


eX 


x 


ba 13:10 manfn a 

FN, 

a —— ~ 
ib ae ene \, 
SS 


ie A % 33:10" mono/n : MY 
a eee Xx ed ea 
ie ee ee 
; a es nt : Si 
=400 “200 =300 ~{0 =200 00 
1g (100.1%, ——> 1g (100W,) ——— 


Puc. 1. [lormomenue y. B. 4. pacTBopa- 
mu RbCl B Boge H MeTHMOBOM cmMpTe: 
J— MlormoujenHe y. B. 4. pacTBopamu 
RbCl 8 CHsOH_ ua yactote 11 Mru, 
_ JI — xa yactote 3,2 Mru, ///] — na ya- 

tote 6 Mru, /V — mormonjenne y. B. 4. 
pactBopamMu RbCl sB soge Ha uacToTe 


Puce. 2. Ilormomenue y. B. 4. pacTBopaMu 
CsCl B Boge u cnupte: / — normomeHue 
pactsopamu CsCl 8B CHsOH ua uacrote 
11 Mru, JJ — ua uactote 3,2 Mru, 
lift —sa~ uactote 6G Mra, 77 
norjouenue y. B. 4. pacTBopamu CsCl B 
poge,Ha wactote 11 Mru, V — nornome- 


Hue y. B. 4. pacTBopamu CsCl B Boge 


11 Mru, V — wa yactore 3,2 Mri 
Ha yactote 3,2 Mri 


)T KOHICHTpallMu WMeeT MaKCUMyM IIpu KoHWeHTpauuu 0,015 movwb/a pactBopa 
4a uacrote 27,3 Mru; c yMeHbUIeHHeM YaCTOTbl MaKCHMYyM MOTJIOWeHHA cMe- 
MaeTcs B OOslacCTb MeHBIUMX KOHUeHTpalul. Tlostomy npescTaBJAJIOCbh BeposT- 
HIM, UTO JaJIbHeHiee yMeHbINeHHe YaCTOTbI JOJ2KHO CMeCCTHTb MaKCHMyM Ha 
[<pHBOH TeMnepaTypa — KOHIeHTpallua B OOIaCTH ellie MeHbINMX KOHIeHTpa- 
mu. Jia cpaBHeHHA usy4aJIOCb MOFIOWeHve y.B.4. BOXHbIMM M CIMPTOBbIMH 
‘DacTBopamu RbCl u CsCl B uuteppase yactot or 3 yo 11 Mru. 

' Meroguxka. Mccaeqyempli pacTBop B KBaplleBOM OI0KCe MOMellaJica B 
BbICOKOYACTOTHOe S/IeKTpHyecKoe Noe KOHZeHCaTOpa. Ilpumenanocb craOnwMu- 
MpOBaHHoe 3JieKTpuyecKoe Nowe cTaHiuu IICK-4; HOMMHaJIbHaxH MOILHOCTb 
| Aes 1 ket. HanpsxkeHwe Mexyy mWviacTHHaMH KOHJeHCaTOpa M3Meps- 
MOCb KMJOBObTMeTpoM C-96. CraOuibHocTbh uacTOTbl! TeHepaTopa JIe%KHT B 
mpenenax +0,001 pa6ouel uactoTHl. Bce onbiTbl MpOBOAUJIUCh Mp OTHOCHTEJIb- 
40 PaBHbIX YCOBHAX: CHa aHOAHOTO TOKa Ha cranuuu IICK-4 Opamacb 0,35 a, 
anpsxKenne — 3,6 kB, o6beM mpoObl 5 Mi, BpeMaA SKCHOsutuN 30 cekK., pabora 
ejlacb Ha uactotrax 3,2; 6; 11 Mru. Ilormomenue y.B.4. H3MepAJIOCb MO MOBEI- 
e€HHIO TeMMepaTypbl pacTBOPOB pa3HOM KOHIeHTpallMH B PaBHble MpOMeKYTKH 
BpeMeHu oOsyueHua. TemmepaTypa paCTBOpOB M3Mepaacb PTYTHBIM TepMo- 
eTpoM c WeHo genenua 0,1°. B KoHTpOsbHEIX OMbITaX ObIIO yCTaHOBJeHO, 
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; 


* 
UTO CaM TEPMOMETP, B MpekesaxX TOYHOCTH H3MePeHHA, MOJIeM y.B.4. He Ha 
rpepavica. Onbirbt Bocnpouspoqumueb 3—4 pasa. Tlomyuennbie AaHHble nmpuBe 
Jleub! B Ta6u. 1, 2 uw Ha puc. |, 2. 


Ta6auua¥l Ta6muna 2 
Tlornomenue y. B. 4. pacTBOpaMH XJOpH- Tlormomenue y. B. ¥. BORHBIMH pacTBOpaM] 
cToro pyOuqua U xXsOpHCTOrO Le3sHA B Me- xslopuctoro pyOu“AuA uM XMOpHCTOrO WesHs 
THJIOBOM CIIMpTe B BHJe TeNJIOBOTO Harpesa B Bue TeloBoro HarpeBa pacTBopoB 
pacTBOpoB 
PacTBOpbl H HX KOH- At, °C Pacrsopbl HW ux At, °C 
setter) ens! KOHUeHTpaluA 
% mpH pH MOnbH. %| pH |’ upu Ip 
MOJb/JI 400 __Momp/a | 490 Ny” [44 Mou] 6 Mru, 13,2 Meu 44 Oe 6 Mru {3,2 Mru. MOJIb/a 100 N, | 44 rer 6 Mra {3,2 Mri 
1. Mertunoppil cnuptT suey 1 0,7 Alten 0,7 0,2 
2. Pactpoppi CsCl B 0,2 
CHOU 2. Pacrsop CsCl B Bone 
4,0-40-2 | 3,3-40-1 8 3,8 | 4,5 
2,0-1078 6,5-41072 44 5: 6 9;8-410-2 1,8-40-7 20 4 1,2 
1,0-10-2 3,3-4072 42,5 6 6 1,9-10-2 3,0 4052 3 _— — 
4,0-10-8 4,3°40-2 16 lige 8,5 9,8-10-3 1,8-10-2- 3,5 1,3 1, oot 
2,0-40-* | 635-40-* | 19,5 94 935 379-10-2 | 7,0-40-3 4 2 9 
1,3+1078 43-1073 21,5 10,5 ALD 4,,9- 40-3 3,5°40-8 6 3,5 3,5 
470-40-8 | 323-10- | 1955 | 40:5 | 4175 1°3.40-2 | 2,3-40-2 | 6 35. | 3 
40-4074 41,3-4078 AS5O 10 44 9,8-410-* 4,8-10-8 5,2 3 o 
2,0-10-* 6,5-10-4 9 8 Hesy 4,9-10-4 8,8-10-4* 3,2 1,8 2 
1,0-10-¢ 3,2-10-* 4,5 4 4 4, 9°1105* a Oehae ded 4 4 
4,0+107° Ae Ome 2,5 2 230 9,8-410-° hevioe 4,2 0,2 Owes 
- ast . 3. Pacrsop RbCl B Boge 
6,7-10-2 2,2:40-1 8,5 4 4,5: 7,0-40-2 4,3-40-1 2,3 4 1,2 
4,3-40-2 4,3-40- 12 6 6 40-40% 1,3-40-2 3 5) 1.7 
6,7-10-® | 2,2-10-? | 43 6,5 6,5 9°8-40-8 | 551-40 3,5 2,5 2 
2,7-10-3 8,5-10-8 16,5 7,8 8 4,4+10-3 2,1-10-3 5.5 3.5 3,5 
eae 4,3-10-8 49 10 10,5 9,4-40-4 1,7-40-8 6,6 4A 4,5 
8,9-10-4 250210—% 23 12 13 7,0+40- 1,3-40-3 4,5 3 3,5 
6,7-10-* Ze 1Ome 21,5 44 44 355-40-4 6,3-10-3 3,1 2,2 233 
1,3 13-107 , , 70-40-85 | 43-404 0,7 0:5 0:3 
6.7-10-5 | 2'2.10-4 h ” 3.5 ee 
2,7-10-5 8,6-10-* 2 a 2 


XOTA MnonbEBIit MOMEHT Y BOI Goubine, ueM y cnupra. Goorbenamenit ny 
pacTBopbl covieH B CNMPTe NOTMOWaIH y.B.u. Ooblue, YeEM COOTBETCTBY!OULHeY 
BOJHbIe pacTBopbl. MecneqoBasucb pacTBOpbl covleH xslopucToro pyOuqua u 
XJIOPHCTOFO We3HA B M€THJIOBOM cimMpTe MH Bose. Bpi6op naJI MMCHHO Ha 3TH CO-4 
JIM B CBA3H CO 3HAYHTebHOM PaCTBOPHMOCTbIO HX B MeTHJIOBOM crupte (?), 
TaK KaK CPpaBHHTeJIbHbIe€ HCCJIeqOBaHHA BOAHbIX HM CNMPTOBbIX PaCTBOPOB ewe 
cooOpa3HoO OblIO MPOBOAHTb NpW paBHbIX KOHMeHTpalluax. MakcumMyMbl norso- 
ICHHA Y.B.4. CNMPTOBbIMH pacTBopaMu RbCl sexaT B OOacTH KOHUeHTpallun 
C = 8,9 - 10°* Moub/a unu 100 Nz = 2,9 - 10°* MombHoro mpoweHta, pacrBo-| 
pamMu CsCl B o6nacrn KOHHeCHTpalluu C= 1,3 - 10° Monb/1 una 100 Ny. = 
=4,3 - 10° Mombuoro mponenta. MakcuMyMbI NOrJOlleHuA y.B.4. BOJHBIMH pac- 
TBOopaMu RbCl B o6sacTH KoHMeHTpanuu C = 9,3 - 10-4 momb/a unn 100 No= 
=1,7 - 10°? mombuoro mpoenta, pacrBopamu CsCl B o6nacru KOHUeHTpalluw: 
Ges »2° 10% monb/n unu 100 Ny = 4,3 - 10% monbHoro nponenta. Pe- 
3YJIbTaTbI paOOTb!, NO-BHAMMOMY, B OCHOBHOM NOATBEPAMJIN Hallie npesqnomoxKe- 
Hue © C/IBHTe MaKCHMYyMa NOTVJIOWeHMA Y.B.4. pacTBOpaMy Covleli B OOnacTH eme 
MeHbIUMX KOHWCHTpalul Np yMeHbIIeHHM YaCTOTHI MO CpaBHeHUIO C NpHMeHeH- 
HbIMH B paOote MopmMaHa u Kpucna. Kpome Toro, 6bI90 O6HapyxKeHO, O-BU- 
AMMOMY BIlepBble, HaJIM¥He MaKCHMYMOB Ha KOHIC€HTPallMOHHbIX KPHBBIX m0- 
TMIOWeHAA Y.B.4. CIIMPTOBLIMH  pacTBopaMH. 

Mockosckuit De ase y HUBepCHuTeT Iloerynuso 

uM. M. B, Jlomonocopa 27 IV 1959 
UHMTMPOBAHHAS JIMTEPATYPA 
+1, Forman, D.I. Crisp, Trans. Farad. Soc. 42-a, 1867(1946). 2 B. E. aw- 


mers, HW. B. Ill ax uo, Jl. H. Komuccaposa,I.B. Hanex an wa, Hayun. ok. 
BBICI. IWKOJbI,; XHM. H XHM. TeXHO., N& 2, 279 (1958). 
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Jorsanser Akanqemun nayr CCCP 
1959. Tom 127, Ne 3 


PH3HYTECKAAH XHMH 
Uneu-koppecnonzent AH CCCP T. K. BOPECKOB 


| BIIAAHWME CMEWIEHWVA YPOBHA XHMAYECKOLO NOTEHWMAJIA 
IJIEKTPOHOB HA AKTHBHOCTb 
KATAJAM3ATOPOB-NOJTY NPOBOJHUKOB 


KatasIMTH¥eCKad aKTHBHOCTb KaTaJIM3aTOPOB-NOJIYMPpOBOAHUKOB OJDKHa 
ITb CBA3aHa C YPOBHEM XMMHYECKOFO NOTeHIMala IJIEKTPOHOB, TaK Kak MOJIO- 
eHWe XHMHYeECKOFO MOTeHIWHala HeMOCpeACTBeHHO CKa3bIBaeTCA Ha 9HeEprHHn 
JPOMEXKYTOUHEIX MOBEPXHOCTHBIX COeqMHEHHH, OOpasoBaHHe KOTOPHIX compo- 
OK MaeTCA SJIEKTPOHHBIMH Mepexoflamu. B cooTBercTBHH C STHM CMelIleHHe ypoB- 
/ XHMMHUYECKOFO NMOTeEHWMala JOJWKHO BJIMATb Ha BePOATHOCTh OOpa30BaHuA 
THBHBIX KOMIIJI€EKCOB MPOMe%KYTOUHOTO MOBePXHOCTHOTO B3aHMOJelCTBHA 
earMpylOulMX BeIeCTB C KaTaJIH3aTOPOM, a CJIeMOBaTeIbHO, HM Ha CKOPOCTb 
aku. ; 
PaccMoTpHM B KauecTBe MpocTeliliero mpuMepa Xemucop6umto uacrun A c 
(OpasoBaHHeM Ha MOBepXHOCTH 3apsxKeHHOH uacTuub A*. Tennora amcop6unu 


Q=o—1,+ Wark. (1) 


ecb » — paOoTa BbIXOJa SJIeEKTPOHAa, HeMOCpesCTBeEHHO oOmpefesaemaa MOs0- 
€HH€M YPOBHA XHMMYeCKOrO MOTeHWMasa. KpomMe 9JeKTPOHHOM CTpyKTypbl 
HBepOro KaTaJIM3aTOpa OHA 3aBHCHT TakKe OT KOHUeHTPaluN alcopO6upoBaH- 
{loro BellecTBa. ITO CBA3aHO C BOSHHKHOBEHHEM Y NOBEPXHOCTH pH alcopOuyH 
aP*DKEHHBIX UacTHIL OObEMHOFO 3apsya, H3MeHAIOWero o (3arH6 rpaHull 30H). 
Ja — 9Heprud HOHMSalLMH — onpesesAeTCA TOMbKO CBOMCTBaMH ajcopOupyemoli 
MOJI€KY JIbI. 

RAW, xa 9HeEprua B3avMOfeHcTBUA OOpasovaBleroca MoHa At c KaTaH3a- 
ropom. Ona onpeflesneTtca Kak CBOMCTBAMH afcopOupyemoro BelllecTBa, Tak 
Ht KaTasM3aTopa MU JOMKHA, BOCOMIe TOBOPA, 3aBHCeTbh OT MOJOKEHHA ajcop- 
posses YaCTHUbI Ha MOBEpXHOCTH. 


| PaccMoTpHM BJIMAHHe Ha CKOpOCTb XeMHCOpOUMH HeOONbINNX USMeHeHHH. 
, CBS3aHHbIX, HalpHMep, C W3MeHeEHHeEM CTeEXHOMeTPpHH HH BBeeHHeM 
‘M06aBoK. 


TipennonoxuM, YTO Mp 9ZTOM MO*KHO MpeHeOpeub u3MeHeHHeM W az x. 
poMe Toro, 6yeM cuvTaTb MOBepXHOCTb OMHOPOAHOH HW oka He Oyjem 
WUHTbIBATb U3MeHeEHHe © B 3aBHCHMOCTH OT CTeMeHH 3aMOJIHeEHHA MOBePXHO- 
LTH 


Torya TeNOTAa alcop6unK 6yneT MeHATbCA TOJIbKO Ha BeJIMUHHY CMELIe- 
MA YpOBHA XHMHYeCKOrO MOTeH Waa 


Q=Q)+ Ag. 


CreneHb 3alloJiIHeHHA MOBEPxXHOCTH 


bp 
fl see (2) 
re b = bye@/RT eAv/RT — ancop6uMoHHblt KospPulveHT M Pa — AaBJIeHHe Be- 


ectBa A. 
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C pocTom » acop6uHOHHOe PaBHOBeCHe MOHOTOHHO MeHsAeTCH, npu6MKaAc: 
»K TOJIHOMY 3alOJIHeHHIO NOBepXHOCTH, i 

Ckopocru afcop6unu wu JecopOlun onpeqensioTcA SHeprveH aKTHBHOM 

KoMMieKca aflcopOiuu, KoHdurypalluaA KOTOpOro ABMAeTCA MPOMe2KYTOUHO! 
mexay Au A*K. Ora aHeprHua Take LOJDKHa 3aBHCeETb OT yPOBHA XHMHYCCK 
rO MOTeHIHala IJIeKTPOHOR. 

Kak noKkazsan M. V1.gTemxun (7), aCOpOUHOHHble 3aKOHOMePHOCTH XOPOUK 
-corsacyloTes C MpesnosoxKenveM, aHaJlorM4HbIM npaBusy Bpexcrefa, yo u3Me 
HeHHe SHEPruu akTUBallHH aycopsh 
IMM COCTaBJIAeT HEKOTOPY!O JOJIK 
OT H3MCHEHHA TeMJIOTHI alCopOuuH | 

Torgla B COOTBETCTBHH CO CxXel 
MoH puc. 1 SHeprHaA aKTHBAILMI 
ayicop6uun 


ie —= eae = ado 
M SHeEprusd akTHBaNH ecopOunph) 
Ey = Ex + (1 —2) be, 


rye % JIe@KUT Mexky Hysem tf 
elMHueH uw OObINHO OH3KO FE 
G0. 

CkopocTb aycop6uHuu 


Puc. 1, Usmenenue aHepruu akTuBallun aqcopounu @, = Kypa(l— 0) = 
JIpH CMel€HHH yPpOBHA XHMMyeCcKOrO MOTeHIMala 
Pp y = Ky, et4°/RT pa (1 — 9). 


—— 


Ckopoctb fecopOuun We = Kf = Ky, e— -*AP/RT 8, 
Jlna cocTosHua afcopOuMOHHOro paBHOBecHa, ucnob3ya (2), HaXOQHM: 


Koj + pxboeQ/RT eAg/RT * 


(3) 


By (O1 = We = 


M3 ypapuenua (3) cileqyer, YTO B COCTOAHHM PpaBHOBecHA CKOpocTH azcop6- 
HH UM JecopOunH c pocTOM © MPH MaJIbIX CTeM€HAX 3aNOJHEHHA MOBeEPXHOCTH 
BO3PaCTaIOT, IPOXOAAT Yepe3 MAKCHMYM H IMIpH BbICOKMX CTeNeHAX 3anOHeHHA 
MOBePXHOCTH CHHWKaloTcA. AycopOuna aKUeNTOPpOB 9JIeKTPpOHOB XapakrTepn- | 
3yeTcA OOpaTHOH 3aBHCHMOCTHIO. : 

MakcuMyM CKOpOcTH OTBe¥aeT 3HAYeHHIO ©, MPH KOTOPOM CneNMeHb 3anoJ- 
‘HeHua 8 = a. Oro coBmaflaeT Cc OOWUM pe3yJIbTaTOM, nowyyenHbIM M. VW. Tem- 

HbIM WC, JI. Kunepmauom (*) 2JIf 3aBHCHMOCTH CKOpOCTH aycopOuMM OT cTe- 
ICHH 3aNOJIHEHHA NMOBEPXHOCTH. 

Kak y2Ke yKa3biBaJiocb, aCOpOWuA 3apAXKeHHBIX YaCTHI, MPHBOAUT K BO3- 
-HHKHOBeEHHIO OObEMHOTO s3apsya B MPHNOBeEpXHOCTHOM CJloe KaTaJM3aTopa, 
‘BbISbIBAaIOWerO H3MeHeHHe paOoTb! BbIXOJa Ha BeJIMYMHY 669, 3aBUCALLy!O OT 
.cTeneHH NOKpbirua” moBepxuHoctTu (°). [Ipu novoxwkuTenbHOM 3apsaze alcopOupo- 
BaHHbIX YacTull oo <0, NpH oTpulaTebHOM So >0. Yenopue MakcuMyMa CKo- 
“pocTH afcopOiuu mpH STOM Takxke OyJeT OTBeYaTb CTeMeHH NOKpbiTua § = a, 
HO 9Ta CTeMeHb NOKPbITHA OyeT NOCTHraTbcA pu ypoBHe XMMMYeCKOrO NMOTeH- 
Wala, YMCHbINeCHHOM Ha BeJIMYHHY d¢~<. 

B cslyyae HeOAHOpOAHOH MOBepXHOCTH CeNaHHble BLIBOALI COXpaHsAlOT cnpa- 
BeJIMBOCTb JIMIIb B NpesesaxX OTAebHEIX py yuacTKOB MOBepXHOCTH, LA 
;KOTOPbIX MOXKHO TpeHeOpeub pa3sIM4YHeM CBONCTB. 

OTH BbIBOJbI MOXKHO HEMOCpeACTBeEHHO MPHMCHUTb JIA BLIACHeEHUA BIIMAHUA 
<CMeWlCHHA YPOBHA XMMMYECKOFO NOTeHIMala OKMCHBIX KaTaJIM3aTOpOB Ha HX 


ove 


ii /THBHOCTbh B OTHOWIeCHHM peaKWMH H30TOMHOTO OOMeHa B MOJICKYJIAPHOM BO- 
Pipoxe. Ecam npunatb, sro o6Men mporeKaer no acopOtHoHHO-jecop6uHoH- 
niMy Me@XaHH3My M ajcopOuua ocyulecr- 
iy ATCA BCPOPME MOJIOXHKHTeIbHO 3apsKeH- 
WX ATOMOB, TO 


a | gall pene ’ 

ea et V oPy, 

if | 

ne | Ckopoctb oOmeHa Puce. 2, U3menenuve sHepruu akTuBalnu 

‘ hoot Ae/RT peakUMu H30TONHOrO OO6MeHa B MoweKy- 
| et ee K 0€ Pu, (4) JIAPHOM BOROPOTe IPH CHHAKeHHM ypoBHA 

( = SEES Sr ANY) XHMHyeCKOrO MOTeHIMala 


{ (LAV byed9/RT Py, )? 


- 


| Cuukenne YPOBHA XHMHUeCCKOTO IOTeHIvaJla YMeCHbIMaeT 2HEPrHuro 
‘BKTHBALAH ajcopounu M MOBbINIAaAeT SHEPrHuro aKTHBaWluyu jecopounu 


 B cooTpercTBHH C 3THM, B OOJIaCTH MaJIbIxX CTeneHel 3ano/IHeHUA NMOBepXHOCTH 
<a) CHWKeHHe YyPOBHA XMMMYeCKOTO NOTeHIMala JouKHO MOBDILATb 
MiTAIMTMYeCKYIO AKTHBHOCTb, B OOJlaCTH Ke OOMbIINX 3an0HeHHA — OKa- 


| Puc. 3. Banaue cmeuleHuA ypOBHaA XHMH4eCKOrO MOTeHIMala Ha SHEPrHto 
| aKTHUBallUH KaTasIMTHYeCKOH PeaKUHH MPH NOBePXHOCTHOM B3aHMOJeEHCTBHU 
¢ MepexogqoM 9IeKTpOHA OT pearupylollero BelllecTBa K KaTamH3a- 
topy: / — ucxogHple sBellecTsa, // — npomexkyTouHOe mosepxXHOCTHOe 
coequHenne, /// — mpomyKTbl peakuuH. a — OoOpasyeTcaA MpomexyTOuHoOe 
mopepxXHocTHoe coequHeHHe. I]pH CHw2KeHHM ypOBHA XHMMYeCKOrO T0- 
TeHlMasa CHW2KAaeTCA DHCPIHA AKTHBALMH CTaqMH OOpasoBaHHA Mpome- 
XYTOUHOO COCAMHEHHA H BOSPACTAaeT 9HEPrHA aKTHBAllMH ero Mocey1o- 
wero mpeppaulenua. 6 — IIpomexyTouHoe MoBepXHOCTHOe coexHHeHHe He 
o6pasyerca. IIpH CHH2KeHKH yPOBHA XMMMUeCKOrO MOTeHI\Mama 9Heprua 
akTUBallMH peaKUMH YMeHbIwaeTcsA 


AuaJIOTHUHbIM MyT€M MO%XKHO YCTAHOBUTb BJIMAHHE YPpOBHA XMMHYeECKOTO 
JOTeHUMasa HW Ha AKTHUBHOCTbh MOJIYMUPOBOAHHKOB B OTHOIMCHHH Ooslee COMKHbIX 
yeaKkILHH. Ecau KaTagwuTuueckad peakiluaA WpoTeKaeT yepes CTayturo, CBASAHHY!IO 
* SJIEKTPOHHBIM TepexXOOM, TO Offa H3 MOCJI€TYyIOULMx cTayHu OO A3aTeIbHO 


yMeT COMPOBOXKTATLeA MepeXONOM IJIEKTpOHa B NIpOTHBONOJIOHHOM HalipaB- 


ICHHH. 
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| 

Tak, ecJlH peakIlMA NpoTeKaeT Yepe3s OOPasoBaHHe MpOMeKYTOYHOLO MOBEPX-|) 
HOCTHOFO COCHHEHHA C MepeXOJOM dJIeEKTPpOHa OT KaTaJIM3aTOpa K pearupyto- 
IeMY BeUeCTBY, TO MOBbILeHHe YPOBHA XHMUMYECKOFO NOTeHIMaJla SJIEKTPOHOB 
CHW2KaeT ZHEPrvO aKTHBAaLlHH OOpasoBaHHA STOTO MpOMeXYTOYHOTO COeAUHe-}) 
HUA MH MOBbIMaeT 3HEPrHlo aKTHBAILMH eo MocseLy!oulero MpeBpallleHuA (puc. 3a). 

Ecam nmopepXHOCTHOe B3aHMOJelcTBHe H He JOXOLUT AO cTaquu MpoMexKyTOU- 
HOO COeAHHEHHA, TO WH B STOM CJIyuae SHEPrMA OOPasoBaHUA MpOMer*KYTOUHOLO 
COCAHHEHHA MOKET OMPEMeMATh SHEPIHIO MepexoAHOrO COCTOAHHA WH CHHMKeHHE 
ypOBHA XMMMYeCKOTO NOTeHIHaJla MPHBOAMTb K YMCHbINeHHIO SHEP aKTHBAa- 
WHH peakuuu (puc. 36). 

Vcxoya u3 HalijeHHOH 3aBHCHMOCTH, MOXKHO NOMbITaTbCA YCTAHOBUTb CBA3b 
KaTaJIMNTHYeCKOH AKTHBHOCTH C APYrHMM CBOMCTBaMH TBePAbIX TeJl, 3ABMCAULMMHY 
OT ypOBHA XHMMYeCKOrO MOTeHUMasa aeKTpoHOB. B page paOoT u3y4asacb 
CBA3b KaTaJIMNTHYeCCKOH AKTHBHOCTH C 9JIEKTPOMPOBOAHOCTbIO MOJIYMpPOBOLHH- 
KOBbIX KaTaJIM3aTOPOB, Pa3vIMYaBLUIMXCA CTEXHOMETPHYeCKHM COCTABOM HIM BRe- 
yeHveM jo6aBok. IIpu 9TOM OObINHO MPHHHMaJIOCb, 4YTO YMeHbIUeHHe SHEPrHu 
AKTHBaLHH QJICEKTPOMPOBOAHOCTH WIA SJICKTPOHHbIX MOJYMPOBOAHHKOB OTBE-} 
yaeT MOBbIILeHHIO, a JIA JbIPOUHBIX — CHH2KeCHHIO YPOBHA XHMMYECKOLO MOTeH- 
Wala QJICKTPOHOB Ha TY Ke BeIMUMHY. 

Bpitekatoulad OTCiOfa CBA3b W3MeHCHH KaTaJIMTH¥YeCKOH aKTHBHOCTH WH 
3JIEKTPOMPOBORHOCTH BO MHOFHX CJIyYaHX HaXOAHTCA B MpOTHBOpeyHnH C SKCTIe-: 
puMmeutom (4). Sto, m0-BuAHMOMYy, CBA3aHO CO CMeleHHeM rpaHHl, 3anpellleHHOw 
30HbI IPH BBeJeCHHH 3HAUHTEJIbHBIX KOJIHYeCCTB JO6aBokK. B 9TOM cuIy4ae CMeLIe-}} 
HHe YpOBHA XHMHYECKOTO NOTeHWHaJla SJIEKTPOHOB MOXKET HE COOTBETCTBOBATbI 
H3MeHeEHHIO 9HEPIMH aKTHBallHH QJIEKTPOMPOBOAHOCTH (°). ' 

Takum o6pa30M, B OTJIMuHe OT CBA3H C YPOBHeEM XMMMYeCKOTO MOTeHW Maa jf 
3JIEKTPOHOB, CBA3b KaTaJIMTHYeCKOH AKTHBHOCTH C 9JIEKTPOMPOBOAHOCTbIO He 
MOXKeT ObITb OMHOZHAYHO TpescKa3sana. 

B kayecTBe BTOporo MpHMepa PaCCMOTPHM CBA3b KaTaJIMTHYeCKOH AaKTHB- 
HOCTH CO CBOOOAHOH SHeEprneH AuccouMaluu OkHCIOB. [lepexoyq HoHa KUuCOpo- 
a B MOJIEKYJIAPHbIN KUCIOPpOA COMmpoBoxwfaeTcH MepeXoOM 3sIeKTpOHa Ha 
YpOBeHb XMMHUECKOFO NOTeHWHala M SHEPruA AUCcoWMAalMH OKHCa BKINOUaeT 
OAHUM H3 CJlaraeMbIX paOoTy BbIXOJa 9JIeKTpOHa. 

Ilostomy np H3MeHeHHAX COCTaBa, H€ CBA3AHHbIX CO 3HAUHTeCJIbHbIMH H3Me- 
HeEHHAMH Apyrux CBOHCTB, KpoMe paOoOTHI BLIXOa BIEKTPOHA, CueLyeT ORKUTaTb- 
JIMHEHHYIO CBA8b MeKy SHEprveli akTHBalMM KaTasuTMYeCKOH peakIMu 4H, 
aHeprveH MMCCOlMalMM OKHC/a WIM JorapHpMOM ynpyrocTH AuCCOlMalMH: | 

B= Az BS Aree iar, (5): 

3ecb g — SHeEPrMuaA AMCcoWMalHH OKuCJIa, P — JaBleHne AMCCOlMallMu OKUCa. 
3Hak BTOpOrO WieHa OMpeseAeTCH HampaBJIeHHeM SJIEKTPOHHOFO mMepexosa 
JIMMUTHPYIOUleH CTaMH KaTaJIMTHYeCKOH peakUHH. | 

CootHomenue (5) OObMHO paclleHHBaeTCA, Kak yKa3aHHe Ha OKHCJIMTCJIbHO- 
BOCCTAHOBHTCJIbHbIM Me€XaHH3M poTeKkaHus peakuun. 13 u3m0%*KeHHOrO cyleLyet, | 
4TO CBA3b MexKAy yipyrocThto AMccowMaluH OKUCIa WH erO KaTaJMTHUeCKOH | 
AaKTHBHOCTbIO BO3MOX%KHA HU MPH APyrMX MexXaHu3MaxX peakILMH, He CBA3AHHBIX 
C MIpAMbIM B3aMMOeHCTBHeM pearMpyIOUIMX BeWeCTB C KHCOpOMOM KatTasmHsa- 
Topa. Ova MOxeT ObITb CJIEACTBHEM 3aBHCHMOCTH Kak JlaBJIeHHA JMCcolMaluw 


KHCJIOpOMa, TaK UW KaTaJIMTHYeCKOH AKTUBHOCTH OKHCJIa OT YPpOBHA XHMMMYeCKOrO: 
NOTe€HWMaJla BJIEKTPOHOB. 


Hayuno-uccneqopatebcKu (u3HKO-XHMHUeCKHM MHCTHTYT: Ilocrynuno 
uM. JI. Sl. Kapnosa 13 V 1959 


UHMTHMPOBAHHAA JIMTEPATYPA 


+M. HW. Tem kau, KOX, 15, 296 (1941), ? Ms. Temxuu,C. Jl, Kune pe 
MauH, )KOX, 21, 927 (1947). 3? ©.0. Bonpkeumretin, Yen. xum., 27, 1304 (1958). 
‘HOT. Keep, Jl. K yire pia; giAH; 117, 2505957).00) 9 Deke pie ere 
IIpo61. cus. xum., 1, 101 (1958). 
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PHSHYECKAH XHMHA 


MH WEH-KAH, A. H. NPABEXHHKOB nu axanemuk C. C. MEABEEB 


MEXAHH3M 3AUIHTHOTO WEHCTBUA BEH3OJIBHbIX KOJIEL 
MPH PAAMOJIN3E NOJIMCTHPOJIA 


D6pa3zo0paHve NoMepeuHbilxX CBA3eH MpH paknouuse nowMcTUposa conpa- 
(O C 8ATPaTOH 3HAUNTEIbHO COMbIMeH SHEPIHU, YEM STO HMEET MECTO IPH CILIH- 
MM OJ, JeHCTBHEM H3JIYYeHHA MNOJIMMepOB, He COsep2xallux CeHHJIbHbIX 
MMPOBOK, TaKHX, HallpHMep, Kak NovMaTHeH. Ecau np paquouuse nom- 
feHa Ha OOpa30BaHHe OAHOH NoMepeuHOl CBA3M 3aTpauMBaeTcA 25—<85 9B, 
pH palnosuse NouCTHpOsa 9Ta BeMUNHA Bo3pacTaeT Jo 3000—5000 9B (1-3). 
) Ke BPeEMA BEIXOZ CBOOOAHBIX palNKaJOB Ip OOYYeHHU JIMHeEMHBIX Napadpu- 
TOJIbKO B 5—7 pa3 MpeBbilllaeT BHIXO pasuKaJOB H3 aJIKUJIapOMaTHYeCKHX 
tHHeEHHH (TaKHX Kak Toyo, sTHNGeH30N (*)). Takum o6pa30M, BbICOKas pa- 
MIMOHHAA CTOHKOCTb NOJIMCTHPOAa He MOXKET ObITh OODACHEHA OObIMHOH cxe- 
Z3alliHMTHOTO JeEHCTBHA OeH3OJIbHBIX KOVJIEL.”| 

Waa OObACHEHHA BbICOKOH pawualMOHHOH CTOMKOCTH NoMMCTUpONa HeOOXoO- 
QO PaCCMOTPe€Tb Me€XaHH3M PpeakUHH, MpOTeKakcWUX NPH pasNoNM3e STOTO 
juMepa. AToM BoLopona, OOpa3z0Bakliniica B pesyJbTaTe paspbiBa cBA3H C—H 
RUMeEPHOH MOJIEKYJIbI NOX JeEHCTBHeEM U3 yYeHHA 


» CH»~CH—CH,* “CH,—C—CH,” 


CQ) C) +H ) 


KeT pearvpoOBaTb M0 AByM peakwusamM: 1) oTpHIB ATOMa BOMOPOsa OT anudaTu- 
4KOH len 


CH, —CH—CH,« “GHi—C=-CH e+ 


H+ — > #H,+ (2) 


MIpHCoeAHHeEHHe K JBOMHOM. CBASH CeH30JIbHOTO KOJIbIla C OOPas0BaHHeM CBO~ 
WMHOTO pafMKaJla Tuna WAKJIOreKCaHeHHJIbHOrO 


H+ ~ (CH,—CH—CH~ “CH —Ch—CH)= 


pees 
ee I 


A peakiud, corjacHo JanHbim Menpnsia u Po6a (°), mpoteKaeT C O¥eHb 
|HbINMMH CKOPOCTAMH. : 
|Benencrsue Hu3KUx CKOpocTeH Ludpy3suu B 3acTeKJOBAHHbIX MOsMMepax 
‘BICOKUX CKOPOCTell peak Cc yyacTHeM aTOMapHOTO BO,opoa o6pasoBaB- 
leca TAKUM MyTeM palluKasbI OKHbI HAXOJMTSCH B HeMocpeCTBeHHOK OsH- 


trv oT nepBuuHoro paquKaa, OOpasozaBieroca no peak |. Bsaumojel- 
| g* 595 


cTBHe Me€pBHYHOTO pafukKawla C pafMKaJoM, OOpasOBaBLIMMcA MO peaKIHH | 
OUeBHAHO OyeT MPHBOAUTb K OOpas0BaHHIO MOMepeyHON CBxA3H: 


CH,—C—CH, » CH,—C—CH, * 
2 : ; (4) 
CH,—C—CH, “CHj> = e—Ch 


BsaumojelcTBve xe nepBu4Horo pafKaJla C WAKJOreKCaMeHHJIbHbIM pa 
KaJIOM MOXKET MPOHCXoLUTh ABYMA MyTAMH. OTH pasuKasIbl MOryT peKoMOu 
poBaTb Apyr C Apyrom c o6pa3s0BaHheM , NONepedHou CBA3H 


‘“CHy»—CH—CH,~ ¥ CH,—CH—CH, ~ 
o 
: - Weiidhidricoc, | (5) 
“CH,—C—CH, “ CH,—C—CH. 


B nomp3y mpeqnonoxXeHuA O MpoTeKaHUM STOM peaKWMH TOBOPHT TOT dal 
4TO MPH paQvONU3e MOUMCTHPOIa BbIXOA MOMepeuHbIx cBazel BCerfa BbIle, 4 
BbIXOA BOAOpona (oOpasoBaHve NonepeyHow cBA3H No peakIluH 5 KaK BUHO | 
NIPHBeQCHHOTO BbILe ypaBHeHHA, He COMPOBO*KMaeTcA BHILeMeHHeM BOMOPOAH 

Kpome Toro, 3TH paMKaybl MOryT BCTYMaTb B peaKkUHIO AMCMpOMOplHoPy 
poBaHug : 


ACH —CH—CH > ~ CHy—-CH—CH, ~ 
H7 (6) 
+ —— + 
« CHy-C—CH,* CH) —CH—CH)* 


Peaki\MA JMCIPONOpUMOHHpOBaHHA OyeT MPHBOMUTb K BOCCTAHOBJIeHHIO F 
XOMHOTO COCTOAHHA H, CeOBATeMbHO, K pacceAHHIO SHEpruH Ges OOpasoBaHil 
nonepeyHbIx cBaseH. B pesyibtate atppekTHBHOCTb Mpoleccos cumMBaHUA OyI 
NaaTb, a 5Heprus, 3aTpauMBaeMaaA Ha OOpasoBaHHe OAHOH MoMmepeunol cBas 
BO3pacTaTb. | 

HeoOxoXuMbiM ycloBHeM MpoTeKaHUA peakuuu 6 C BEICOKOH CKOpocTDIO si 
JIA€TCH HH3KAaA NOJBUXKHOCTh NOJMMepHbIX Were. Yeemuuenne nonEHKHoc| 
leneH, HampHMep, pH BBeeHHM B NOMMMep pacTBopuTensa, yBenMuUT Beposi 
HOCTb PCKOMOMHALHN NepBHYHEIX PpaluKaoB (B TBEPAOM MomMMepe 9Ta Bepast 
HOCTb IIpaKTH4eCKH PaBHa HYJNO), HW, CJleOBaTeNbHO, CHUSUT CKOpocTb pea 
1H 6. CkopocTb CUIMBaHUA Mp 9TOM (B pacuere Ha 3HEpruio, NOTIOMLeHHS| 
NOJMMepOM) JoJKHa Bospacru. Veroulmeca B aMTepatype JaHHpIe (°) o Kol 
IeCHTPalMOHHOH 3aBHCMMOCTH CKOPOCTH CLIMBaHHA MOKa3bIBAIOT, uTO TIpu HI 
OyXaHMM HIM pacTBOPeHHM NOMCTUpONa B STHNalleTaTe aHeprua, saTpaunpg| 
Mast Ha OOpasoBaHHe NonmepeyHoOl cBA3H, YMeHbIaeTcA MH Tp KOHWeHTpaliyy 
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mepa 20% focruraeT MHHHMAJIbHOM BeIHUNHbI 333 9B, WHLIb Ha OJMH No- 
K MpeBbillaloluleH SHEPrHio, HeOOXOAMMY!IO WIA CIIMBaHHA MOMMSTHIeHAa. 
JaibHeliieM pa3s0aBJIeHHH pacTBOpa BeJIMUHHA 9HEPIuu, HEOOXOAMMON Js 
BaHHA, CHOBa BOspacTaeT, 4TO, OYEBHAHO, CBA3AHO C YMeHbINeHHeM Be- 
HOCTH BCTPe¥H MOJMMePHBIX PpalMKaJIOB [pyr c Apyrom, BewexcTBue vero 
OOIbLIYyIO H OOUIbWYIO POb HAYHHAeT HIPaTb B3aMMO/JeLiCTBHe MOJUMepHbIX 
KaJIOB C pawuKallaMu, OOpas0BaBLUHMUCA 43 pacTBOpHTelsA. 

CJ IesIbIO SKCNEPHMeCHTAMbHOH MPOBePKH M3/IOX%KCHHHIX| BILE MpescTaReHnii 
@XAHV3Me B3aMMOeHCTBHA MepBHYHOrO H WMKMOreKCaqHeHWJIbHOrO pafHu- 
OB HaMH Obl CHHTe3HPOBaH JelTepHpOBaHHbI Toyo, y KOTOporO Bce 
bI B METHJIBHOM rpymne 3aMelijenbl Ha Aelitepul CDsCeH 5 (no meroyy Penan- 
*) u3 CeHsCCl, n CHsCOOD). IIpu s3aumoyeticrsun atoma jelirepus, o6pa- 
BIueroca pH paspbiBe cBa3H C —D nog jelictBnem uaiyueHua 


cD, Cb, 
() () ey 


‘CH3OJIbBHBIM KOJIbILOM 6yZeT OOPasOBbIBaTbCA MeTHJIMMKOreKCa lv eHWJIb bit 
HkKaJ, COfep2Kallvi B Kobe aTOM JelTepux 


CD; CDa 


MM B3aHMOJeHCTBUM TakOroO pajuKaJla C NepBHUHBIM paf¥KaJOM BCseCTBHE 
TONHOTO scdekTa OyeT MPOMCXOAUTb OTPbIB TIaBHbIM OOpasOM aTOMa BO- 
ofa, a He aTOMa JeHTepuA U, CeMOBAaTebHO, Mepexol AehTepuAa U3 alH- 
THYeECKOH IeNH B KOVJIbILO. 


CD; | D3 
xy | 
Oi} —_— + 
CD,H 


. ‘ 


| 
| 
| eo e 
| Jlelirepu poBaHHblli TOJLYOUJ o6yuaJicA Ha yckopuiTevie B 3AMOpO?KEHHOM CO- 
OAHMM (Ip TemMepaType *uAKOrO a30Ta). Ilocie o6yyeHuA TOYO OKUC- 
JICA JO G6EH3OHHOH KUHCJIOTbI BOHbIM 
acTBopom KMnQO, mpu 95°. Bexsolivnasr Ta6auna t 
MCOTa OUNIasacb MHOPOKpaTHOM BO3- 
DHKOM B BaKyyMe HM CxKUTaacb B TOKE Oueprus, satpa- 
x Jlosa 10% | Comepxanue ueHHasd Ha Mepe- 
cmopota. B opa3oBaBuielica mpu 9B/r metitepua xo 1 aToma jeli- 
B Boe, MON. % | TePpuA B KOJIbILO, 
uraHHH Bole MO MIOTHOCTH oMpe- 2B 
JIAJIOCb coflepxaHue  eiTepHa. 
loyYeHHbIe = pe3yJIbTaTbI MPHBeeHbI 
qTa6.1.B KOHTpOJIbHBIX OMbiTax (6e3 4,79 
Omy4eHHa) MmpucyTcTBHA MekTepuA 
Bole (a CeOBaTeIbHO WM B CO€H30JIbHEIX KOJIbUAX) OOHAPy2KeHO He OBO. 
TlonyuenHbie pesysbTaTbI MOKa3bIBaIOT,YTO CKOPOCTh peakUMH 6, MO KpaHHeH 
epe, B 5—6 pa3 mpeBbilliaeT CKOPOCTH MpolleccoB, NPHBOAALMIAX K o6pa3s0Ba Huo 


ONepeuHbIx CBAseH. 
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Takum o6pa30M, BbICOKad cTa6umbHOCTS NOJMCTHPOa B 3HA4HTeJIbHOH C 


NeHH CBASaHa C IIPOTeKaHHeM peakKIMH JMCMponopuHOHUpoBaHua llepBHYH 
PawMKaJIOB C paluKaslaMM WHKIOreKcaHeHHJbHOrO THNA. 


Hay4no-ncc.1eqopatembcKuit Tlocrynaso 
(PusHKO-XUMHUeCKHHt HACTHTYT 17 IV 1959 
uM. JI. A. Kapnosa 
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Joxnags Akaygemuu nayr CCCP 
1959. Tom 127, N3 


PH3BHVECKAA XHMHA 


Unen-koppecnonzent AH CCCP B. NM. HHKOJIBCKHH, 
A. HW. MAP®EHOB xu M. M. WYJIbL 


DJIEKTPOAHBIE CBOHCTBA, 3JIEKTPOMPOBOHOCTb H XAMMUECKAA 
| YCTOHUMBOCTb CTEKOJI CHCTEMbI Li,O — La,0, — SiO, 


| B wacrosiem cooOnuleHHu OOcyKLaloTcaA Pe3yJIbTATbI H3YYCHHA SJICEKTPOLHBIX 

BOMCTB, SJIEKTPOMPOBOAHOCTH H XHMHYeCKOH YCTOMYHBOCTH CTeKOW, NpHHalwe- 
KALIMX K MPOCTbIM CHJIMKATHBIM CHcTemam: LiezO — SiOz (1) u LieO — LazOs— 
SiO2 (?). IIpu paspa6oTrke mpakTHYeCKHX pelleNTyP SJICKTPOAHbIX CTEKOJ, KaK 
WupaBuio, W3y4¥aNHCb CBOHCTBA CJIOXKHbIX CHJIMKATHbIX cucTeM (3-5), 
| Me3yuerne cBolicts npoctTnix mo cocTaBy CHCTeM OblIO MpeANPHHATO B WaHHon 
jpadoTe JIA BbINCHCHHA POJIM OTLEbHbIX KOMMOHEHTOB HM HX B3AMMHOPO BJIMAHHA 
MB QJICKTPOAHOM TOBeJeHHH CTeKO. Takoe HccleqOBaHHe HeOOXOAHMO TakxKe 
|Jid YCTAHOBJICEHHA PallHOHaJIbHbIX NyTeH JaJibHeHWero COBepleHCTBOBaHHA 
PicTeKAHHbIX SJIEKTPOJOR. 

B uccuieqOBaHHbIX HAMM CTeKJIaX COMepKaHve OKHCH JIMTHA BapbUpOBasOCb 
'B mpegetax of 25 Jo 33 Mom.% HM OKHCH JaHTaHa OT 0 209 Mou.%, 4TO OXBaTHI- 

BaeT OOaCTb COCTABOB, JOMYCKalOulHX H3PrOTOBJICHHe CTEKJIAHHbIX 3/ICKTPOJOB 
€ MOMOLLbIO OObIUHbIX MmpHemos (!,°,°), DnekTPOMHbIe CBOMCTBa CTeEKOJ HCCseOBa- 
JWMcb pu 25 u 95° C B pacTBopax c NOCTOAHHOM KOHUEHTpallve “OHA WLeOUHOrO 

metauiia (3 NV pacTBopbi Mo OTHOWEeHHtO K HOHaM Li*, Na* nau K*) mp usMensato- 
fieMca 3HayeHuu pH (oTt0 yo 14). MeroguKa uccieqoBaHHA 3NeKTPOHbIX 
h CBOHMCTB MOApOOHO ONnucaHa B paHee ONYyOJIMKOBaHHbIX paOoTax (},*). 
QMEKTPOMPOBOAHOCTh CTeKOVI H3MepxAIaCb B HHTepBasle Temnepatyp 140—300° 
|M0 MeToquKe, omucaHHol B paoore (*). laa pacuera MouJApHOl 9eKTponpoBog- 
|wocTu (A) ObluIH OMpeyeseHbI MJIOTHOCTH CTeKOJI MeTOJOM THApocTaTuyeckoro 
| BSBELUIMBaHHA B Bose HU GOeH3Oue. 
| Xumuyeckasd yCTOHYMBOCTh CTEKOJ XapaKTepH30BaslaCb KOJIHYeECTBAMH OKHCH 
| AUTHA (Nyi,0 — KOJIMYeCTBO MHJIJIMMOJIeH OKHCH JIMTHA) H KPeMHe3eMa, Nepeley- 
WHX B pacTBop Mpu OOpaboTkKe Noporika cTekJIa (HaBecKa OKOWIO | r) BOAOH pu 
| 100° (°). 

Jlanupie m0 3eKTpompoBoszHoctu mpu 150 u 250° (x — yqembuaa 9u1eK- 
TPOMpPOBOAHOCTh), XHMMYeECKOH ycTOMYMBOCTH (fNj,0) H MoTHOcTH (d) CTeKOM 
/enctem LisO — SiOz u LizO — LazOs — SiOz npejctaBaenp B Tab. 1. Jan- 
-Hble MO mMuoTHOcTH cTeko cucreMpr NizO — SiO, B3aTbr 43 padoTbr (2%), 
A 93uICKTPONpOBOAHOCTH cTeksa, cofzepxKauero 33 Mom.% LixO u 67% SiOz, 
| u3 pado7n (°). 

V3 WaHHbix, IpWBeeHHbIX B TaO. 1, cmeqyeT, UTO BBEeCHHe OKHCH JaHTaHa 
|B JIMTHEBHIe CTeKIa COMPOBOKAaeTCA HCOO/IbLIHM YBeJIMYeHHeEM HX COMPOTHB.Ie- 
| HHA, KOTOPOe, BEPOATHO, CBA3AHO C Oosiee NPOUHBIM 3aKPeMJICHHEM HOHOB JIMTHA 
|B cTeksle. QHepruA aKTHBAaWHH Mpollecca dI€EKTPOMPOBOMHOCTH B CTeKJaX MO 

Mepe BBeJ€HHA B HHX OKHCH JlaHTaHa MMeeT TeHJCHILMIO K BO3pacTaHHI0. 
| Bce uccieloBaHHble HaMH CTeKJIa Mp JeHCTBUM BOAbI TeEpAIOT OKNCh JIMTHA 
| B OOJIbUIeH MpOMOpuH, YeEM KpeMHE3eM (CTEKJIa «BbIeadMBaloTca»). OTO mpH- 
BOUT K OOpa30BaHHIO Ha MOBEPXHOCTH CTekKwIa COA, OOorallleHHOrO KpeMHe3e- 
MoM. [Ip BBeqeCHHH B CTeKIa OKHCH JIAHTaHa BbIlIleayMBaeMOCTb HX B BOHbIX 
pacTBopax yMeHbilaetca. C sToH TOUKH 2peHHA OKHMCb JlaHTaHa ABJIAeTCA TAKUM 
KOMMOHEHTOM CTeKJa, KOTOpPbIi ysTyulaeT ero XHMHYeCKYIO YCTOMYMBOCTD. 

PesybTaTbI HCCeMOBAHUA BJIEKTPOZHBIX CBOHCTB CTEKOJI pH 25° B pacTBopax 
couleli JIMTHA HW HaTpHA MpMBOsATCA BTabN. 2. B Hactosujeh paOoTe mpH uccenO- 
BaHHM cTreKo cuctempt LieO — LazOs — SiOz noxzTBepK eH BbIBOX pabornr (+), 
YTO H3MeHEHHe Cojep2KaHHA OKUCH JIMTHA B CTeKse (B HHTepBae 25—30 Mon. %) 
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MaJlO BJIMaeT Ha Upesenbl BOLOpOMHOH GYHKUMH CTEKIAHHbIX S/IEKTPOAOB.W 
Ito OOCTOATEMbCTBO NOSBOAET HAM MIpHBecTH B TAO. 2 COCOLMLEHHbIC aHHbICH 
JWIA CCPHH CTEKOJI C MOCTOAHHBIM COJep?%KaHHEM OKHCH MWaHTAaNa HW NepeMCHHBIN 


Tia O.twIha I | 


Jlanuple 10 3eCKTPONMpPOBOAHOCTH, IJIOTHOCTH H XMMHUeCKOH yCTOHYHBOCTH CTe€KOJI CHCTEMBI 
Li,O Se La,O3 — SiOz 
Nee eee eee ee eee eee ee ee eS ECO 


Coctap cTekula, MO. % OMeCKT POMPOBOAHOCTh ve 
ioe Shall es) e diey,, Ficus areca 
Li,O0 La,O, SiO, — Ig 150 — Ig *250 A150 

29 — 75 Paseo Oi 5,63 4,15 Pil aa — 
25 3 72 Peat S) 6,04 4,52 &,6-10-5 —- 
25) 6 69 2,899 6,40 451% 3, 9210-° — 
29 9 66 Binoy! 6,66 4,98 2 Ae10r _- 
27 -- 73 Pyro) 5,68 4,17 nies (Cre 0,42 
27 3 70 el Os) 6,17 4,59 ae sakes Oa 
2M 6 67 2,905 6,47 4,59 578-105 0,08 
27 9 64 _ 6,32 4,74 SA 3st0 0,07 
33 — 67 Dod. 5,24 — lad Ome 0,49 
33 3 64 2,668 5,36 Ons Sy Ome — 
33 6 61 2,990 DOO 4,10 Nigtoted (Dire 07238 
33 9 58 — — — 0,20 


coJlepxKaHHeM OKHCH JuTHA. B Tan. 2 MpUBOAATCA Npesembl BOAOPOAHOK PyHK- 
IlHM M0 wkasie pH (3a Havauo OTCTYMJIeCHHH SIEKTPOAa OT BOZOPOAHON PyHKWLAH 
IIPHHATO OTKJIOHEHHE OT Hee Ha 10 MB), oTCTyNeHHaA OT Hee pH PH 18, Bpiparken- 


Talore eae 


JjaHHbIe 10 3JIeEKTPOHHBIM CBOLCTBaM CcTeKo cucTembl LigO — La,O3 — SiOz 


CoctTaB cTeKJla, Mom. % PacTBopbl coset HaTpUuA | PacTBopbl come WHTHA 
mpenemyi | or pomopane.| BPeAeE | on nonopann 
Li,O La,O, SiO, OROponaH. 4 BOJOpOnH. F K 
: ymeann | OOTP Coymnunn | pe art 1S. ae 

fc eet a syd ape VN CR 106 0—10,8 88 0,12-40-1 
25—33 | 3 | 72-64] 0—9,4 95 C=0.7 137 0,53-10-11 
252-389). 6) || |69246410=710NSa=40)" 1970 0—9,2 477 1,9-40-12 
25—33 g 66—58 | O— >10,5 ~40 O0—9,0 182 4,1-10-! 


HbI€ B MB (pasOpoc STON BeJIMUHHbI WIA CTeKOM C pasHbIM cozepxanHem LieO 
cocTaBJIAeT +-5 MB). B noceqHeH KOJIOHKe TaGJIMUbI IPHBOAATCA 3HAYCHHA KOH- 
CTaHTbI OOMeHa HOHOB M@XKJly CTEKJIOM HW pacTBOpOM 


( Pam ian 

Een) 
pacCuHTaHHble 10 MeTOZy, MpeWoxKeHHoMy B (*). 

EcuiM W3MeHeHHe COjep2KaHuA OKHCH JIMTHA B W3YYCHHBIX HAMM cTeKaX 
MaJIO CKa3bIBaeTCA Ha HX S/IEKTPOHOM MOBeeHHH, TO H3MeHeHHeE cosepxkaHHuA 
OKHCH JlaHTaHa MIPOABJAeTCA SHAYNTEbHO CHuIbHee. OcoGbii HHTepec mpeycTaB- 
AH€T TOT (aKT, UTO STO BJIMAHHE MPOABJACTCH MO-pasHOMy B pacTBopax coseH 
JIMTHA, C OMHOM CTOPOHBI, HM COeH HaTPuA HM KaNMA, — c Apyrol. B pacrBopax 
JIMTHEBBIX COJIEH YBeIMYCHHEe COepKaHNA OKHCH JaHTAaHa B CTeKIaxX yxyfulaeT 
BOROpOMHY!0 (PYHKUMIO B ULeOUHEIX Cpeqax (CABHraeT BepXHUli Npezem BOAOpor- 
HOW (PyHKWHM B CTOPOHY MeHbUINX 3Ha¥eHHM pH u BpisblBaeT BO3pacTaHHe OTKJO- 
HeHHH OT 3TOH YHKUMH B UWeOUNBIX pacTBOpaXx). 

HccleqoBanuble CTeKsIa B PpacTBOpaX, COJlep2xallluxX MOHBI JINTUS, mipHodpe- 
TaioT pH pH 12 uv Bpuue WHTHeBy10 PYHKUMW, YTO O3HAUaeT MpaKTHYeCKH NOMHOe 
SaMEClCHHe HOHOB BOLOpOa B NOBEPXHOCTHBIX COAX CTeKJIa HOHAMHM JHTHA H3 
pactTBopa. 
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Ilo Mepe yBemueHHA cosep2xKaHUA OKHCH WaHTaHa B CTeKJI€ UHCJICHHOe 3Ha- 
HM€ KOHCTAHTbI OOMeHa HOHOB BO3pactaeT. OTO MOXKeT ObiTb CObACHEHO OT- 
CHTCJIBHbIM YNPOYHEHHEM CBASH MOHOB JIMTHS B H3YYeCHHBIX CTeKJaX MPH BBe- 
JHHH B HHX OKHCH JiaHTaHa. C 9THM OOBACHCHHEM HAXOJIMTCA B COOTBETCTBHH 
PHYOKeHHeE MOXBKXKHOCTH HOHOB JIMTHS B CTeKJe (BEJIMYMHbI hk) H HEKOTOpOe 
CHbINeHHe BbIMeaYHBaeMOCTH OKHCH JINTHS. 
IIpoTHBonosoxHOe BHAHHE OKa3bIBaeT YBeJHYeHHe COep%KanHA OKUCH 
\HTaHA B JIMTHEBbIX CTeKNaX Ha UX MOBeeHHEe B PacTBOPAaX, COMep2KalllUX HOHbI 
‘PitpHa uM Kaus, B TakuX pacTBOpaxX OTKJIOHeEHHA OT BOAOPOHON dbyHKWuU 
|POCTOM COJep2xkaHuA OKHCH JlaHTaHa B CTeKJe YMeHbIUAalOTCA, H Mpesert sToH 
/HKIWMH CJBHraeTca B Oovlee MLeEOUHYIO OOAaCTb. DTO ABJICHHE MOxKeT ObITb 
CTaBJIGHO B CBA3b C BepOATHBIM YIIJIOTHEHHEM CTPyKTYpbl CTeKa pH BBese- 
MB HerO OKHCH JlaHTAaHa, YTO JOJMKHO 3aTPYAHUTb Mpollecc NPOHHKHOBeHHA 
pee KPYMHBIX, YEM JIMTHH, HOHOB HATPHA WIM KaJINA B CTeEKJIO, a CJIEQOBAaTeJIb- 
D, HM BBITeCHeHHA H3 HerO HOHOB BOopora. 
| Jims Bcex H3yYeHHBIX CTEKOI, CONep*KallHX OKUCb JaHTaHa, HOHbI ULeOUHbIX 
bTaJJIOB MO HX BJIMAHHIO Ha BOOpOAHy!o PYHKUMIO cTeKa pacnouararTcs 
cnenyrounni pag: Lit > Na* > K*. Jaa apyrux TunmoB cTeKoJI 3TOT pa UMeeT 
HoH mopsyoxK (1,14), 
IIpu 95° xapaxtTep 3aBHCHMOCTH SuIeEKTPOAHOTO MOBEAECHUA CTEKOJI OT UX CO- 
7aBa HM COCTaBa pacTBOpa OCTaeTCA TOT Ke, YTO HW MPH HU3KOH Temmepartype, 
OTH IPH BbICOKOH TeMNMepatType BJIMAHHE BbIpaxeHoO MeHee pe3ko. IIpeyeun 
YOPOAHOU PYHKWNH y BCeX HCCeOBAHHbIX CTeKOM cHucTemMbI LizO — LazO3s— 
‘Oz 1pu Tepexoye oT 25 Kk 95° cmensaroTca oT O—9, O—11 no 0O—7, 0—8 pH. 
HwxkHuH Mpeled BOoROposHOH dyHKUMH Y 3JIEKTPOJHbIX CTeKOJ yKa3aHHOH 
ACTeMBI IIpH 95° WexXHT NpH 3HayeHHAX PH<O, BTO BpeMA Kak Y CTEKOJI CHCTEMBI 
420 — SiOz stot mpezen pu Tol xe Temnepatype JexuT BEIe pH 2—3, 
upu pH 0 orcrynaenua of BOROpOsHOK PyHKUNH ZoxozaT Wo 100 mB (). 
TakuM oOO0pa30M, OKHCb JiIaHTaHa SABJIA€TCH KOMMOHEHTOM 93JICEKTPOHBIX 
}MTHEBO-CHJIHKATHbIX CT€KOJI, KOTOPbIli Pe3KO YMeHbIWaeTCA MPH BbICOKHX TeM- 
epaTypax OTCTYNJIeHHA OT BOZOPOAHOK PyHKUMM B KHCJIbIX PacTBOpaXx. 
_ B 3aksJ10ueHHe CJle]lyeT OTMETHTb, YTO BBEJCHHE OKHCH JIaHTaHa B QJIEKTPO]- 
ble JIMTHEBO-CHJIMKATHbIe CTCKIA ABJIACTCH MOJIC3HbIM JIA PacluMpeHHA Mmpeze- 
OB BOJOPOAHOK CPYHKUNU, CTAOMJIN3aLHV JJIEKTPOAHBIX XapaKkTePHCTHK UH yJlyy- 
H@CHHA MX XHMHYeECKOH YyCTOHYHBOCTH. 
| V3 uucna crexom cuctempl LigO — LasO3s — SiOe Aa mpakTuyeckoro H3Me- 
iepua pH B KMCJIBIX PaCTBOPaX MO2KHO PCKOMCHAOBAaTb, HapsAy CO CTeKJIOM 
\CT (LIJIA sxHeprouepmet) (12), crexna coctaspa: Li,O 24—28% (MomspHbIx), 
44203 4—7%, SiOz 65—70%. 
| TlowyueHupie HAMM pe3yJIbTAaTbI NOATBEP2XKLalOT BbICKa3aHHble paHee cocOpa- 
Kenua (3) 0 TOM, UTO WIA MOMYYeHHA CTEKJIAHHDIX 3ICKTPOXOB, MPHFOLHBIX NWA 
PHMeHeHHA B WHpoKol OOsmacTu pH (ot 0 Zo 14), HecOxoquMO BBOJMTb BCTeKJIAa 
luctempl LizO — SiOz KpoMe OKHCH aHTaHa, yJyullaiollel BOLOpoguy! PyHk- 
MIO B KHCJIbIX PaCTBOPaXx, Tak2Ke HW Apyrve KOMMOHEHTHI, KOTOPbIe€ MO3BOJIAIOT 
ACIUMPUTb Mmpesesbl STON PYHKUMH B OOMACTb WeIOUHbIX PaCTBOPOB. 


JleHHurpaycKHuH TocyapCcTBeHHbIM YyHHBepCHTeT Tlocrynuso 
uM. A. A. >KaHoBa 13 V 1959 
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Jloxaagn Akagemuu nayx CCCP 
1959. Tom 127, Ne 3 


@PH3HYECKAA XHMH, 


Unen-Koppecnonzent AH CCCP A. C. MPEABOAUTEJIEB 
K TEOPHM AJCOPBILHOHHONM BOJIHbI 


3ABHCUMOCTb UCTOWEHHA CJIOA KATAJIM3ATOPA OT CKOPOCTH 
JBY)KEHHA FA3A HW OT TOJIL{MHbI CJIOS 


1. CoppemeHHast TeOpuHaA acOpOUMOHHO! BOJHbI He OXBaTbIBaeT BCETO MHC} 
roo6pasua apsenus. Hanpumep, Teopus He CnpaBAeTCA C ONHCaHHeM BAMAHH]) 
pasMepoB 3epeH Ha BP€MA UCTOMeHHA COA; He JaeT MpaBHJIbHOrO OTBeTA Hil 
BOMpOC O JeHCTBHTebHOH CBA3H MeXKy KPHTHYeCKOM BbICOTOIO CJIOA WM OTe} 
puHcbMoM HauvaJbHOH KOHWeHTpalHu rasa vu T. A. TpyQuHocTu, KoTopble Ona Hi) 
[IBITbIBAeT, OOYCOBJICHbI HE BIOJIHE MOCMEQOBaTeJIbHbIM HCHOJIbSOBaHHEM COBPéi 
MeHHOH TeOpHH TeYeHHA Fa30B Yepe3 NOPHCTHle Tevia. . 

PaccmoTpuM JBYXKeHHe Ta3a Yepe3 MOPHCTHIN afcopOeHT WHJIMHIPH4ecKo!] 
cbopmpl. C ruqpoquHaMHyecKOH TOUKH 3PeHHA OFPpaHHYHM 9TO ABHKeHHE pe) 
MOJIOMKEHHEM O MOCTOAHCTBE CKOPOCTH PHJIbTPauWH fa3a BAOIb pawuyca Ur 
JMHEpa. OTO mpesnomoxwKenve O ABJICHHAX CUJIbTpalluu rasa yepes nopacta 
Tela OMpaBAbIBaeTCA MHOFOUHCJICEHHbIMU OMbITaMu.| 

Pa3HuHble CTaqHW H3BeYeHHA pearupytolllero rasa U3 NOTOKa MOryT Cun 
OXapaKTepH30BaHbl CJIeMyIOULMMH Mmpoweccamu: 1) Andpy3veH ra3a K MoBepx} 
HOCTH 3epeH afcop6eHTa; 2) aycop6unell Ha noBepxHocTu 3epeH; 3) XHMHUE} 
CKOH peakllweH Ha 3epHax afcop6euta; 4) WecopOuueH mpoxyKTOB peakluu 
HX yJlasleHveM H3 aflcopOupyloulero cuog. 

Bce sTu mpoueccbl onpeyeseHHbIM O6pa30M MOryT OTpa3HTbCA Ha pacmpele! 
JI@HHM rpalveuTa WaBJIeHHA rasa BOJIb COA acopGeHTAa, a CENOBATEJIbHO, H HI 
pacnpegesieHuu ckopocTu dusbrpawnu. Tlouru Bce o6cTosATesbCTBa FOBOPAT 3 
TO, 4TO CJIOMKHBIM Mpollecc mpeppallleHuA BelllecTBa B CO0e afcop6eHTa mpoTe| 
KaeT (POHTOM, T. €. a\copOeHT BbIpaOaTbIBaeTCA Tak, Kak BbIropaeT COM yrsal 
CJlOH Nopoxa H CTOJIO roproueH Ta30BOH CMeCH, MOOK XKeHHOH C OAHOFO KONI 
Orot PpouT XapaktTepu3yerca Bcerfa onpeeseHHOli cKopocTbiwo. JlanHoe o6crTC} 
ATEIbCTBO NO3BOIAeT JIA OMHOMePHOrO CJlyyasd BbIOpaTb B KauecTBe OCcO6o% 
KOOPJHHATbI OTHOWeHHe TeKyUeH KOOPAHHAaTbI KO BPeMeHH, T. €. CUHTATb, 4TH 
guoOble NapaMeTpbl, XapakTepHsylIollNe Mpolecc, He 3aBHCAT ABHO OT BpeMeHH) 
a 3aBHCAT OT MOO%KeHuA CpOHTa Aisa mOOoTO MoMeHTa. Hanpumep, moTHOCT 
‘OyJeT 3aBUCeTb He OT KOOPAMHATHI H BPEMeHH pa3sqevbHO, a Oyler cyulecTBOBaT. 
3aBHCHMOCTb Bua 


i 


p=e(>)=e(t), $=6 (1 


Takne mpoueccbl MbI HasbiBaem dpouTosbimu. Mrax, 6ynem paccmMaTpuBati 
ABWKEHHE aCOpOWMOHHOM BOJIHbI KaK (PpOHTOBOM mMporecc. 


2. HerpyqHo noka3aTb cnpaBeAMBOCT CuIeWYyIOUNX TOX*KLecTB: 
: 
Ole ige Gen dp 1 dp ow 1 dW . 


Of fue L, dot O% a WLC,” sere mantle 


3ecb uepes W o6osHayeHa CKOpCCTb (busNbTpaluu, vepes p AaBueHnue. 
YpaBHeHue HeMpepbIBHOCTH JX OMHOMepHOrO culyayaa GOyyeT HMeTb BH] 


OpW 
cupeae 0; 


3HeCcbh yYepe3 mM o6o3HayueHa NOPO3HOCThb CJION. 
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Tpeo6pasya k mepemenHoli —, ero MoxHO MpescTaBTb B BHe 


mé dp = d (pW). (2) 
Tloce wuTerpupoBanua 6yyem uMeTb 
mt p = pW + m\ ode + B; (2a) 


i3necb vepes B oOosHayeHa NpousBONbHAaA NocTOAHHAaA. 
_ Hlycrb onpir Beyetes Tak, uro magenve Mapnenua BON dusbTpauuon- 
HOrO MOTOKAa COBepllaeTCA NO JMHEHHOMY 3aKOHY. SOTO O3HauaeT, ITO CKOPOCTb 
@UIbTPalHH BAOMb alcop6uMOHHOrO ciOA NOCTOAHHA. 

OTMeTuM uHneKcom (1) BenMuHHBI, OTHOCALIMeECA K MepeqHel NoBepxXHOCTH 
 acopOuMoHHOorO poHTa B TOT MOMeHT, KOra OH MpoXxOANT BCIO TO”ULMHY 
giclon ancop6enta. Mugexcom (2) ormeTHM To nosoxKeHHe (poHTa, Kora OH 
ycTavOBHJICA M HavaJl ABuraTbCA C NOCTOAHHOM cKopocTbio g. B 9Tom cay- 
‘dae Oyjlem umeTb = g. 

i} CyxejlaHHble 3aMeyaHHaA MO3BONAIOT HaNvcaTb cwepyIoulMe [Ba paBeHCTBA: 


(1) 

mg p= o.W +m \edé + B, 
(2) 

Mg Pz = 02W +m \odt + B. 


Bpluutad 43 nepBoro BTopoe, 6yeM UMeTb 
(1) 
mg (P1\— Po) = (21 — Po) W +m \ o dé. 
(2) 
Orciofa cienyer 


(1) 


JS ee a ce 
(pi — Pa) \ poe (3) 
@) 


g=—+ 


W 1 
m 

_ Warerpas, crosmuui B mpaBOH YacTH NOJTyYeHHOrO COOTHOUWeHHA, He PpaB- 
HAeTCA HyJIIO, TAK KaK PaBHOMePHOe JIBUKeHHe a\COPOMMOHHOLO (PpoHTa He MOKeT 
-HayaTbces co cpe3a Tpy6pl. Bcerga cyulecTByeT HEKOTOPbIM HauaJIbHbIli y4acToK, 
-KOTOpbIa B MpHBeJeHHbIX BbIe pacdeTaX aNIMPOKCHMHPOBaJICA CTYNeHYaTbIM 
“M3Me€HeHHeM MepeMeHHOH §£; cJleqOBaTeJIbHO, NpeAnoarasocb CyllecTBOBaHHe 
| ocosoii TOUKH. O603HaUMM STOT HHTErpasl Yx; OH HM€CT PaSMePHOCTb CKOPOCTH, 
| Nostomy Ha30BeM efO KPHTHYeCKOH CKOPOCTbIO. 

| Tenepb cooTHomeHue (3) MOXKHO MepenHCaTb Tak: 


| 


O6o03HauMM TOJIULMHY HavaJibHOrO yuacTKa dy, TOJUHHY BCero CJIOA O603Ha- 
uum d. Bpema, B TeyeHve KOTOpOrO OOpas0BaBlIHicaA (PPOHT MpOHMeT Bech CIO, 
o603HauuM 4epe3 T. STO BpeMaA OyeT B TOUHOCTH COBMaaTb CO BPeMeHeM HCTO- 
|, MeHHuaA agcopOunoHHoro cios. Tlostomy AIA CKOpOcTH ABYW2KeHHA aJ\cOpOMoH- 
|| Horo (PpOHTa MOXKHO HaMWcaTb elle COOTHOWIeHHe Bua 


ray 
eres, o 


CpaBHuBad 3TO 3HaYeHHe CKOPOCTH JBHXKeHHA PPOHTAa CO CKOPOCTbW, ompe- 
| qesemMoH cooTHoUeHHeM (3a), OyeM HMeTb 


m (d—d,) 
W+mg, ° (4) 
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LS 


Kak BuuM, HaliqenHan cbopMysla eCTb HemocpescTBeHHOe CyIeACTBHeE ypaBHe— 
HHA HeMpepbIBHOCTH JIA JBYKeHHA Ta3s0B Yepes MOPHCTHIe Teva. 
THosmyusennaa cbopmyuia (4) MouTH B TOUHOC~ 
i oneal TH CoBnayaeT Cc POPMYNOH, KOTOPy!0 MPHBOAUT 
‘O 


MUH. 
400 


He€HHA BellecTBa. 
300 


200 Beputb dbopmy.ly (4). Ha puc. | cnowHbies 

KpHBble BbIYepyeHb! pH W = 625 cM/MHH Bl 

: MIpeLNOOKeHUU, YTO KPHTMYeCKaA TOVJIULMHA: i 
0 dx paBHa Hym0. Touku H30OpaxkaloT SKCTe- | 


PHMEeHTaJIbHbIe JAHHBIC. IlyHKrTupHbie JIVHHME | 


25 i 75cm M. Kaya u ero coTpyHHKOB H€BOSMOXK HO")} 
Become cna ———- yCTaHOBUTb KPHTHYeCKyIO TOJIIMHY C OCc- # 
TAaTOUHOH CTeMeHbIO TOUHOCTH; B 39TOM OTHOLLe- ¥ 

Pye. 4. HUM Tpe6yroTcaA Oovlee MpeWH3HOHHBIe OMBbIThI.. | 


O6osHauHM yepes z OCOpaTHOe 3HayeHHe | 
ckopoctu cuabTpaunnu, T. e. z = 1/W. Torga} 


tbopmys1y (4) MoxKHO MpescTaBuTb B Buse 


md —d,)z 
XapakTep u3MeHeHHA cbyHKuMH T = ae ipefcTtaBieH Ha pue. 2. | 


OyuKwua MpOxOAuT yepes HavaJIO KOOPyHHAT H ACHMMTOTHYeECKH nmpHo6mH~ | 


*KaeTCA K HeKOTOpOMy Mpesesy. 43 dopmy.wr (4a) BAAHO, UTO NpedembHOe 3Ha- 
yeHHe Tnp OyAeT MOCTHrHyTO, Kora CkOpocTh dusbTpauuu MpuMeT HyJeBOe 


sHayeHue. B 9Tom cayuae OyqeM=uMeTh Typ = a4 H3 dopmysp (4a); 
K 
BUHO TakxKe, TO C YMeHbINeCHHeM uNC- 
JIGHHOPO 3HaYeHHA MPOM3BeeHHA MLyz PyHK- 
una T(z) OyneT nmpuGauxaTbcaA kK MIpsAMoli 
JIMHHH. 10 De 
Ha puc. 3 npuBezena 3aBucuMmocth T oT 
1/W npu cy = 0,50% u pasnMunEIx TomH- 
HaX CJIOM. CIVJIOWIHbIe MPAMbIe MOKAaSbIBaIOT, QS 
C KaKOH CTeMeHbIO TOUHOCTH 9KCMepHMeHTAaJIb- 
Hble JlaHHbIe (TOUKH) CuIeqAT 3a MpsAMoii, 
MpOxoAAeH yepes Hayao KOOPAUHAT B CO- di 05 10 15 
OTBeTCTBHH Cc dopmyvioi (4a). IlyHxtTupupie Le 
IIPAMBI€ MPOBeeHbI COrIaCHO MHEHHIO aBTO- 
pa paootn. 1 teu Apyrue npsaMple B npesenax 


Puc. 2. 


OWIMOOK OMbITa NPaBMJIbHO OMHCbIBAaIOT ABJICHHe, OMHAKO MYHKTUPHBIM pAMBIM: 


MOXKHO OTJaTb Mpegnoutennve. Ho sto He O3HauaeT, UTO H3JIaraeMaA KOHIeNIMA 
HaXOJMTCA B IIPpOTHBOPpeyHH C_ OMBbITOM. 
®yukuna T (z) NponcxoAUT Yepes HauaJIO KOOPAUNHAT TOKO B MpesnooxwKe— 
HHM CYIULeCTBOBaHHA Oe€CKOHEYHO OOJIbLIMX CKOpOCcTeH (PuIbTpalluU DIA m060ro 
3aaHHOro Mopuctoro Tea, DusMyecku TakHe CKOPOCTH (UJIbTPallud HEBO3SMOK- 
bl. CleOBaTeIbHO, JIA MOOOrO NOpHMCTOrO Tea AOMKHA CYULECTBOBATb MIpe- 
Je@sIbHad CKOPOCTb @UJIbTpalluH. OOo3sHayHM uepe3s Z, COpaTHOe 3HayeHHe 
MpeebHOH CKOpOCTH PubTpalun. B sTOM clyyae HaYaIO KOOPAMHAT KOOpAU- 
HaTHOH CHCTEMbl, OTHOCHTCJIbHO KOTOpOH 3anucaHa dopmya (4a), WouKHO: 
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? M. Kalu koropaa nowyuaeTca 3 KOHWenWNe |) 
Amyuyacena u Jlen6u ('). Mnaue wu He Mors.) 
ObITb, TAK KaK HeJIb3H OOOHTH 3aKOH COXpa—'}) 


3. B cratbe M. Kalla 0 rereporeHHOM OKH- |} 
CCHHM OKMCH yrulepona (7) mpuBoyntca 9kcre- | 
PHMeCHTaJIbHbIM MaTepHaJl, MO3BOIAIOMMH Mmpo- >| 


IIPOBEEHbI B COOTBETCTBHH C MH€HHEM aBTO--(} 
poB. OHH TOKa3biBaloT, YTO SKCIePHMeHTAaMHE |) 


BITh NepeXBHHyTO B TouKy (0, 2). OTHOCHTeIbHO 9TOH CHCTeMbI KOOpAMHAT 
opmya (4a) 3anumerca Tak: 


m (d— d,,) (e— 20) 


el Se ea 
1+mg,(z—z) ° 


(4b) 


Halijenuas topmMya mpH MawioM 3Ha- 
YeHHH TIpOH3sBeqeHHA Mmg,(Z—2Z), TO 
BHOJIH€ OTBeYaeT PeaJIbHOCTH, B COCTOS- 
HMM omucaTb onpitst M. Katja. Cuaenyer 
OTMETHTb, 4TO CKOPOCTb (uJIbTpaluN Zp 
3aBHCHT TOJIbKO OT (busHYecKOH mpupospl 
aCOpOWMOHHOrO CJIOA MH HUKaK He JOJDKHA 
3aBUCeTbh OT XHMMHYeECKOH NpHpogH dusb- 
Tpyrouleroca rasa. 

4. Mopmyua (4) aer oTser wv eme Ha 
OJMH BOMPOC; HMCHHO, B Hee BXOJUT KO3ap- 
‘PUlMeHT NMOPOSHOCTH, KOTOPHI saBsAeT- 
‘ca (byHKiveH pasmepos 3epeu. [ostomy 
‘Yepe3 9TOT KOSs*DUMMeHT JIeErKO BbLIACHHTb 
‘BUIMAHMe pasMepoB 3epeH afcopOeHTa Ha 
‘BpemMs ero uctToleHHA. B camom jene, oObeM, 3aHHMaeMBIMt 3epHaMu acop- 
}OCHTAa, MOAHO NpefcTaBuTb B Bue va= “V/sxr°N; syecb vepes r O603HaUeH 

pagfuyc 3epeH, uepes N — uncao 3epeH B OObeMe v. 
ikea | Ilostomy, BBORA JuaMeTp 3epeH, KoaddulveHT no- 


Jo PO3HOCTH MOXHO IIpeAcTaBHTb B Bue 
OG @) 4 N 
Hite SP) — 4 = 1 Sr? —= b— 033. 
| v 7) 6 uv 


(5) 

Bpema ucrouleHuA T MmponoplnoHaJIbHO 9TOH 

BemHunHe. [lostomy TaHreHc yrvia HakJIOHa IIps- 

MBIX, OMPe/leIHIOWUX CBA3b BpeMeHH TJ C BBICO- 
TOH cJION aqcopOeHta, OyeT HMeTb BU 


APH 
| ce ert 


Meee 2 5S PR ES 


25 L 
05 10 13 ua 
Luamemp sepen 6 


Puce. 4. 
di — bs°). (5a) 


“Smecb uepes a o603Ha4¥eHa HeKOTOpad NMOCTOAHHAA, CMBIC KOTOPOH serKo 
BbIACHAeTCA M3 copmyub (4). 

| B pa6ote M. Katia npvBexeHbl JaHHble 10 H3MepeCHHAM BpeMeHH HCTOMeHHA 
| alcopOeHTa B 3aBMCMMOCTH OT efO BBICOTHI JIA Pa3/IHUHBIX Pa3MePOB 3ePeH. 
| C noMoUuybi0 3THX AaHHbIX HaMu TIO @opmyvie y = 36— 1,3 9° OblmM BEIMMCeHEI 
| 3HAUeHHMA TaHTeHCOB yrvla HaKJOHA MPAMBIX, OMpeeJAIOMINX yKa3aHHy!O 3aBH- 
-cumoctb. Ha puc. 4 92KciepHMeHTaJIbHbIe JaHHble MOKa3aHbl B BHe TOUeK. 
-CnuowHad KpuBasd BbluuceHa m0 yKa3aHHou Popmyvie. Kak BuyHO 43 pucyHKa, 
_wMeeTca BeCbMa xXopollee corsiacHe TeopeTHYeCKHX pacueTOB C 93KcCMepHMeH- 
“TabHbIMH JaHHbimMu. TakuM o6pa30M, B JlaHHOM CJly4ae Koas*puuNeHT NOpos- 
“HocTH onpelesseT cyUlecTBo Wea, a He Kakwe-MOO cCMmelMaJbHble cooOpa- 
OKeCHHA O XapakTepe JeHCTBHA 3epeH afcopOeHTa, Kak STO Ipeqmomaraetca 
B Teopun JleHOn. 


Ilocrynuso 
30 III 1959 


WHTHPOBAHHASA JIATEPATYPA 
1M. Kau, TereporeHHoe okucmeHHe okucH yrsepona, COopx. Katanu3, Katanusaroppi 


OpraHvuecKux peakUui, Mep. c aura. nox pez. A. A. Bananguna u A. M. PyOunuitelina, VWJI, 
1955, erp. 291. 
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Jloxxayn AkagqemMuu HaykK cccP 
1959. Tom 127, Ni 3 


PHBHTECKAH XHMH FF 


E. M. CABHILKAS, JI. &. AXOHTOBA, B. Ml. BPYHC u T. C. KOJIBIFHHA 
O TIPEBPALWEHHW TETPAWHMKJIMHA, COPBHPOBAHHOYrO 
CYJIbPOKATHOHHTOM, B AHPAAPOTETPAUWHK JIHH 
(IIpedcmaeneno axademuxom B. A. Kapeuneim 23 I 1959) 


Terpauukauu — ayTMOnoTHYecKoe BeLeCTBO, ABJIAIOUeeCA MPOM3BOXHbIM 4 
Hadratena (I). i 


Hs@ iGhHs H3C =©CH3 
H;C OH Y Ai CHg ae ee 
DORIS Vj Mw 
(i ay per ae a a 
VAY NG NS a 
éu dé oH a ondud 


(I) (II) 


IIpu ucceqopaHHH HOHHOrO OOMeHa TeTPallMKJIMHa Ha CHJIbHOKHCJIOTHBIX. ~ 
CMoOlaX B BOOpomHOH topMe HaMH ObIJIO OCOHAPy2KeHO, YTO OMHOBAJICHTHEIE | 
KaTHOH TeTPallHKJIMHa, COPOMPOBaHHBIH KAaTHOHHTOM, CNOCOOeH OTLLENIAT BOLY 
M mpeppaaTbea B aHrugpotetpauuKsuH (11). AnrugpoterpauukiuH He mepe- 
XOMUT B paCTBOP, a TaK%Ke OCTaeTCA B CBA3AHHOM COCTOAHHM B (a3e CMOVJIbI. 
SToT mpolecc MO%KHO PaCCMATPHBaTb KaK HHAKTHBALMIO OHOJOrHYeCKH aKTHB- 
HOrO TeTPallUKJIMHa, TaK KaK AHIHAPOTeTPaUMKJIHH He OONAaaeT MHKPOOHOJIO- 
ruyecKOH AaKTHBHOCTBIO. 

Jina paOorTb Obl HCMOb30BaH TpenapaT OCHOBaHHA TeTPallMKHHAa, NoOL- 
BepraBuIMlcaA ChelMasIbHOH OUNCTKe. CosepxaHve TeETPauHKJIMHAa B HEM COCTaB- 
Jato 98%. AHTHApOTeTPaluKJIMH H MHHepaJbuble NPHMecH B Mpenapate npak- 
THYUECKH OTCYTCTBOBaJIH. MOHOCOMeHHbIC CYJIbCOCMOJIbI NpeABapUHTeIbHO OOpa- 
OaTHIBAIHCb OOIMHDIM OOpa30m (TPeCHHPOBKa). 

Cop6unto TeTpalHKIHHa MpOBOLWIM Ha BOJOPpOAHOKN dopme KaTHOHUTAa U3: 
pacTBOpa ,OCHOBaHHA TeTpallukKHHa B 95%} MeTHJIOBOM CNHpTe HIM B Bose. 
BemeycrBue Ooslee BhICOKOH PpaCTBOPHMOCTH OCHOBaHHA TeTpalluKJIMHA B MeTH- 
JIOBOM CiMpte ObllIo yoOuee BeCTH COPOMMIO H3 HeEOOJIbIIHX OOLEMOB PaCTBOPOB. — 
B Me€THJIOBOM CNHpTe, YM M3 BOJHBIX pacTBopoB. IIpouecc Bemu B CTAaTHYeCKHX 
YCJIOBHAX, IPH HeMpepbIBHOM MepeMelIMBaHHH CHCTeMbI. Temnepatypy mojz- 
lepxkuBaiu paBHolt —30° usu O°C (KpHocraT), YTOObI MpakTHYeCKH HCKOUNTE. | 
HHAKTHBALHIO TeETPpalHKJIHHA B CMOJIe B NepHos copo6unn. Bpema o6mMena Ono . 
pasyo 3—4 uacam. Ilo ucreyeHuu STOrO BPeMeHH HaBeCKy CMOJIbI C COp6upoBaH- 
HbIM TeTPalMKJIMHOM OTJCJIAJM OT PaCTBOPa, NPOMBIBaJIM OXJIaXKCHHbIM pac- 
TBOPHTeJIeM, 3aIMBaIH 95% MeTHJIOBLIM CIHPTOM HIM BOZO (25°) u Bpiep- | 
XKMBaJIH B TepMocTaTe pH 25° B TeyeHHe oNpeyzeneHHOoro BpemeHH. IIpu ston 
Temnepatype WJIo MpeBpalleHue TeTpaluKMHa. PacTBop OCHOBaHMA TeTpalluK- — 
JIMHa B Bose WK B 95% MeTHJIOBOM CIMpTe, BbIepxKHBaeMbI npH 25°, He mpe- 
TepneBaeT HAKaKHX H3MeHeHHH 3a BpeMeHa, B TCUCHHE KOTOPbIX Npoucxo_ua 
MHAKTHBAaWHA TeTpaluKINHAa B (ase CMOVJIDI. 

3a BpeMA NpeObiBaHHsA CMOUIbI B PaCTBOPHTeNe KaK CaM TeTPallHKJIMH, Tak 
MW MpOfyKTbl ero npeBpallleHHA He NepexoguN B KuAKy1O cda3sy. Ilo ucreyenun 


€06 


eNeNCHHOrO BPCMeCHH KAaTHOHUT MepeHOCHJIM B KOJIOHKY, BCTABJICHHY!O B: 
yh J{bioapa, M MpoBosMJIM BbITeCHeHHE TeTpalluKMHa MU MposyKTOB ero 
AKTHBaWMH B JWHAMMYECKHX YCJIOBHAX MpH O° umu —30°C 1 N consHoKuc- 
PpacTBOpOM MeTHJIOBoro cnoupta. Bpema svrolmun cocTaBaaio 2—4 uaca. 
PUMaIbHO NOCTABJICHHbIe OMbITHI MOKasau, YTO yxKe mpu O° TerpalluKIHH 
M3MeCHACTCA B 3THX pacTBOpax flax%Ke B TeYeHHE CYTOK. 

\CreleHb MpeBpallleHuaA TeTPalHKJIHHAa OMpeeAH, NPOBOAA aHasM3 9uIOa- 
;, MOJIYYaeMbIX IPH OMMCAHHbIX BbIWE YCOBUAX JOM, MPM KOTOPbIX He 
DHCXOJMT HMKAKOrO H3MeHCHHA TeTPalluKJINHA. 

\IIpu cnekrpocboromerpHyueckoM HCCeLOBaHUM KUCIBIX M HeHTPasM30BaHHbIX 
pH 38—4 smtoatos Opiwid NOMyYeHb! COBepIUIeHHO HeHTHUHBIE pe3yJIbTAaTHI. 
ICI€ BbIAeCpxUBaHHA TeTpallukKMMHAa B COPpONPpOBaHHOM COCTOAHHM Ha CMOe 
pMOAaTe Obi OOHAPYKeHbI XaPaKTePHbIe, CHCKTPbI NOTOMeHHA B BHA LMMOL 
acTH JIA TeTpaluKJIMHa WH aHruypote- 

huukaHHa. Komuyectpenupilt cnektpodo-+ 20 

! erpHyecKHH MeTO], Jal momHOe coBna- ° 


Me C aHaJIOrM4HbIM KOJIOpMeTpHYeCKHM | 6 

roqoM (*), 1p NOMOMLH KoTOporo TakxKe 6 

KHO OMPeeIATb Kak TETPalWKJIMH, Tak YS” 
aHrHypoteTpalukiuH. Tlostomy sea ~ y 

MbHeviad padoTa Opila mpoBeyena c | 

eee KOJIOPHMETPHYeCKOrO Me- 2 i en 
. a 


Bpivlio moKa3aHO, TO mpeBpallenHe 

)palMKIMHa Her Ha BceX HcMpiTaH- Puc. 1. C,— Konlentpalua TeTpayuK- 
X BOJOPOAHBIX (opMax § cyuibcocmou JMHa B dJloaTe, B % 

NOJIbI, OJLYYCHHbIC 3 COMOMMMepOB 

HHUsIHaptTasvHa WH JMBHHHOeH30/a, WH CONOJMMepOB CTHpOa, coseprxKallHx 
3IMYHOe KOJIMYECTBO THBUHUIGeH30Na, H Cysbpocmosa CBC-3). Tlonmumepu- 
WJHOHHBI€C KATHOHUTHI Obi MpPHrOTOBJIEHbI B HAYYHO-HCCJICMOBATeJIbCKOM HH- 
MMTYTe viacTMacc, a KaTHoHHT CEC-3 B MockoBCKOM XHMHKO-TeXHOJIOrHye- 
OM MHCTHTyTe HM. Mengesieepa. MccseqosaHHble CMOJIbI OONaqaiW pasviH4uHOH 
DYKTYpOH MH pa3JIMUHbIMH (U3SHYeCKHMH CBOHCTBaMAH. 

CkopoctTb npeppallleHua TeTpalMKJIHHa B 3aBHCHMOCTH OT BpeMeHH Mpebpi- 
qHUA CFO Ha KATHOHUTE OblJla H3y4eHa Ha CHJIBHOKHCJIOTHOH CMOuIe, MOJyueH- 
li Ha OCHOBe CONOJHMepa BUHUMHadTaiuHa WH WMBUHMNOeH3O/A (*). 

| CmMouia 6biia B3ATa B BOMOPOHOH copme c pasmMepom yacTuy 0,25—O0,50 mM. 
EMnepatypa cop6unu u JecopOunu Opa paBHa—3s0°.CraTuueckan oOMeHHas 
ikocTb (C.O.E.) katnounuta no Na* = 5,12 mroxs/r, a KOJMUeCTBO NOroueH- 
TO TeTpalluksuHa paBHo 2,90 mraxB/T. 

Ha puc. 1 npefctaBseHbI NOJyYeHHbIe Pe3ybTAaTbI, KOTOPbI€ CBUeETeJIbCT- 
OT O TOM, YTO peaKIMA MpeBpallleHHA TeTpalukJIMHa HAeT Mo ypaBHeHHIoO 
pporo mopsgKka. OtcyTcTBHe HHAKTHBHPOBaHHOrO TeTpalluKJIMHa B 9uIOAaTe, 
JIYYCHHOM pH MpOBeAeHHH IIIOUMH TeTPalMKJIHHa HENOCPeACTBeHHO TocJe 
pOunu (cm. puc. 1), aBIHeTCA NOATBeEPxARTeHHeEM NpaBHIbHOrO BLIOOpa TaKHX 
JIOBHUM COPOMHH MU BbITeCHEHHA, KOTOPbIe OOeCMeyMBaIOT NpakTHYeCKH NOJHYIO 
TOHYHBOCTh TeTPalNKJIMHA UH MOSBOJIAIOT H3y4aTb NpeBpallleHwe aHTHOMOTH- 

Ha CMowleé B YHCTOM BHgze. 

Ilo Mepe yBeMU4eHNA KOHIEHTPalluu TeTpallukKJIMHa B KATHOHHTe MpOHcxo- 
T MafleHve CKOPOCTH HHAKTUBAIMN TeTPalKJINHA, T. €. UCM MCHDILUe KOHILCHT- 
IMA CBOOOAHDIX HOHOB BOMOpOfa, CBA3AHHbIX SJICKTPOBAJICHTHbIMM CHJIaMu 
CMOJIOH, TEM MeJJIeHHeEe MPOMCXOANT NpeBpalllenne TeTpalluKJIMHa. 

Cama peakIlHa peppalleHuaA TeTpalukKsIMHa B (base CMOJIbI HeT NO TOMY 

IIyYTH, 10 KOTOPOMY OHA MpoTeKaeT B PacTBOpe B MPHCYTCTBHH HOHOB BOJO- 
fla, TaK Kak B pe3yJIbTaTe OOpa3yeTcaA OHO HM TO Ke BelllecTBO — aHruypo- 
palluKJnH. 

M3n0%xeHHbIe LaHHble MOKa3bIBaIoT, UTO MpeBpallleHHe TeTpalUKJIMHAa, HAaXo- 
Ileroca B COPOHPOBaHHOM COCTOAHHH, B aHrHuApoopMy, MpoucxoMMT 3a CcueT 
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KaTaJIMTHUeCKOrO eHCTBHA He3aMeLICHHbIX BOJOPOAHbIX MOHOB amo 

3a mocwleqHHe TOsbl BOMOPOAHHIe (OPMbI CHJIbHOKUCJIOTHbIX KATHOHHTOB H 
ILJIM IUMPOKOe MPUMeHEHHE B KavecTBe KaTaJIM3aTOPOB JIA CAMbIX PaSHOOOPa3HE 
XHMHYeCKUX mpomeccos. Ho sce 3TH peak HAyT B rereporeHHOH cHcTeM 
Kora BellecTBa, MOMBepralolluecA KaTaJIHTHYeCKOMY MpeBpallleHv10, HaxojA 
CA B XKHKOH (base. OnNcaHHoe B AaHHOH paOoTe MpeppallleHhe TeTpalukJu 
nog jelicrsuemM H-voHoB KaTHOHUTa ABJIAeTCA OCOOBIM CJlyYaeM KaTaJIMTHY 
ckoro mpollecca, Kora HCXOAHOE BEMeECTBO, MpOMyKT ero NpeBpalleHuA, a Ta 
“Ke CaM KaTaJIu3aTOp HaXOAATCA B OLHOH chase — chase KaTHOHuTa. IIpu ucnon 
30BaHHH HOHOOOMEHHBIX CMOJI JWJIA BbIAeIeCHHA OMOCHHTETHYECKOrO TeTpalluks | 
Ha 9TOT Mpolecc MpescTaBlAeT HECOMHEHHHIH MHTepec Cc NpakTHyecKOu Toul} 
3peHua. Ilockombky MpuH peakuHu npeBpalenua oOpasyerca 6vioslormyect} 
MHAKTHBHaA aHruApodopMa TeTpallkkJIMHa, TO MpoTeKaHve STOH peakUHN MI] 
HOHOOOMe€HHOM MeTOJe BbIAeJICHHA TeTPalWKINHa ABJIACTCA COBEPIIeHHO B) 
2KeaTeIbHbIM HM HeOOXOAMMO MoOupaTb Takve yCJIOBHA, TOOL! HCKJIOUH' 
MHAKTHBalio TeTPpalWKJIHHa, Haxojiauleroca B case CMOJIbI. | 


Bcecolo3Hbli Hay4HO-HCCJIeqOBaTeIbCKHH Tloctynuao 
HHCTHTYT AHTHOMOTHKOB 13 I 1959 


UWMTMPOBAHHAA JIMTEPATYPA 


WI. Levine, E. A. Garlock, H. Fischbach, J. Am. Pharm. Ass. (Same 
Ed.), 88, 473 (1949). 2 A.B. Wamkxos, C.M.CumMauuyk, Abst. cBHqerenbct, 
17610 (1952). I 


Jloxxayne Akagemun nayr CCCP 
1959. Tom 127, N 3 


PHBHYECKAH XHMHA 
Axayemuk AH BCCP H. H. CHPOTA wu tO. H. NALIMHIEB 


JMHAMMYECKME CMELEHHA ATOMOB HM KOIPOMILMEHTHI 
JIMHEHHOFO PACWIMPEHH§ APCEHMOB AJOMMHHA, 
TAJIMA HW MHAMS 


B crarbe ofHoro u3 aBTopos (*) OblI0 3aMeyeHO, YTO TeMMepaTypHoe u3Me- 
jHMe CPeMHeEKBa[paTHYHLIX CMeLeEHHH aTOMOB B pellleTKe TBepforo Tea mpo- 
)PIMOHAIbHO H3MeHEHHIO KBalpata ero Koa*pPulMeHTa JIMHeMHOTO pacilupe- 
in. B MCCJI€QOBAHHAX, MOCBALCHHbIX OMpeeIeHHIO XapaKTePHCTHYeCKHX TeM- 
aTyp WM KoadPuUMeHTOB JIMHeHHO- Lie 
paclimpeHua repManua (?) u Kpem- WA 

(*), MeToqamMu peHTreHOcTpyk- Lake 
)HOTO aHalH3a ObWIO NoOdy4YeHO 
‘TuuHOe (7) H Somee HIM MeHee 
jtHoe (°) SKCMepHMeHTasbHoe JO- 
B3aTeJIbCTBO CIIpaBeIMBOCTH yKa- 20 
MiHOTO BbIWe MpaBMla IpHMeHH- 
WIbHO K 3THM 9JI@MeCHTaM. 
B HactosueH paOoTe MbI paccMmo- 
FIM CBA3b MEK Ay cpeHeKBalpaTuy- 
.MH CMeLI€HHAMH AaTOMOB B KpHc- 
IMMMYeCKMX pelleTKaX MOJyMpOBOL- 
KOBBIX COeMHEHUM apCeHUJOB auli0- 
HUA, Tasiua HW MHA WU UX Koap- 
jMeHTaMH JIMueHHOTO paciiupe- 10 
iA. 
|Ucnoms3yx nosyyenHpe Hamu 
iToyjaMu PeHTTeHOCTPYyKTy pHOro 
aylu3a JlaHHbIe pW ompeyesenun 
pakTepucTuueckux TemMnepaTyp H 
adpunnentos JiMHeHHOrO paciinpe- 
a coequHenult AlAs, GaAs u InAs 
| °), MbI nloficuuTasmM cpeqHHe 3Ha- 
HMA cpeWHeKBalpaTUuYHbIXx JMHaMu- g 200 40 B00 °# 
(KHX CMelUeHHH aTOMOB B 93THX 


eMHeHUAX WM COMOCTABHJIM UX CO- 
Puc, |. M3menenve juHamMuueckux cpeqHeKBal- 
€TCTBEHHO C KBayipaTaMu Koaqp- PaTHUHbIX CMEWICHHH ATOMOB apCeHHOB aJIIo- 


IMeHTOB JIMHCHHOTO paClIMpeHHA. wmunna (a), unqua (6) u ranaua (8) B 3aBucn- 
B ra61. 1 quia KaxK Oro u3 ucceyO- MOCTH OT TeMiepaTypbI 
| HHBIX apCeHMAOB MIPHBOMATCA HHe- 
ib JIMHHM Ha peHTTeHOrpaMMax, TeMMepaTyPbl CheEMKH, WeHTPbl TEMMepaTy PHbIX 
{iTepBaJIoB, JIA KOTOPbIX BbIUHCJIANINCh XapakTepHcTHYecKue Temmepatypsl 4, 
(prapHdMbI OTHOWCHHH MOWayqeH MHKOB NOUVePHeHHA JHHUM, H3MePeHHbIX 110 


| F 
KpoctpoTorpaMMaM peHTreHorpaMM (In 7 ), CpeqHeKBalpaTH4uHbe WuHaMuye- 
} 2 


live CMelleHua “?., KOSPPHIUMEHTHI JIMHEMHOTO pacliMpeHHA % HW MX KBayparHl. 
TUHCJICHHe CPeHeEKBapaTMUHbIX JHHAMHYECKHX CMELLeCHHH IMpOM3BORMIOCb 
TLAH, rv. 127, Ne 3 609 


Ta6aunua 1 


Xapaxrepuctuyeckan Temmepatypa, KkosppuunenT MMHehHOrO pacuIMpeHUs 
WH cpeHeKBaqpaTHuHble JHHaMMYeCKHe CMeIeHHA apCeHHJOB HHUA, rawua 
HM aJOMHHMA 


—————— ea TI nT | 


ip eeeen IT =a a a? 

_ MII. 6 a a 

TK) F iia ee ARL Vo ica a ® (°K) Goeks (40° rpay)|(10%rpax *p 
(°K) z 


ApceHH AH HHAUSA 


73-290 | 184 | 325 | 0.2930 | 949.1 s4,46 | ©3,40° | 41,6 


246 | 0.2685 
290482 | 386 ee HENLE 230 | 40,9 £84nt 235 
290—573 | 432 ae . vast 2200 | 43,4 5,20 27,0 
290—673 | 482 oP pod sais Wit Vide 5,67 32,0 
482573 | 528 pe OED 218 | 16,2 6,10 37,4 
ABE G TEM WBNS eo | eS lead 6,60 | 43,5 
573673 | 623 ae eee 192 | 25,3 7,04 49,5: 
ApceHHAH rannua 

78290) 184 5514 | 0,2268 | 345 3,75 3,64 43,2 
291398 | 345 551 | 0.4572 | 295 8,00 5.07 25.4 
291468 | 380 551 | 0.2593 | 294 9.05 538 29,0. 
291560 | 425 554 | 0.3868 | 287 | 10,4 5,74 33.0 
398468 | 434 554 | 0.1063 | 289 | 10.5 5/82 33,8 
291680 | 485 551 | 0.6330 | 275 | 42,9 6,24 39,0 
393560 | 479 551 | 072535 | 280 | 412.4 6,20 38.5 
468—560 | 514 554 | 0.1495 |: 277 | 413.5 6.48 42,0 
398—680 | 539 551 | 0.4770 | 271 | 414.8 6.68 hs 
468680 | 574 551 | 0.3520 | 274 | 415.4 6.96 48.5, 
560680 | 620 551 | 0.2195 | 260 | 48.5 Thad [N55 A 

ApcCeHH AH anTIOMMHUA 

291375 | 333 554 | 0,0876 | 395 9,45 3,66 13,4 
291-476 | 384 551 | 0.4512 | 430 8/95 4,00 16.0 
291-577 | 434 551 | 073431 | 380 | 42.9 4.28 18.3 
375-476 | 426 551 | 0.1073 | 370 | 1374 498 18.3 
375577 | 476 551 | 0.2208 | 378 | 44/3 468 21°8 
476—577 | 527 551 | 0.1264 | 360 | 47.5 4°99 24°4 


Ha OCHOBe TeOPHH TeIJOBOrO paccedHHA PeHTTeHOBCKUX IyueH Jle6aa — Baa- 
Jlepa, COriacHO KOTOpOH JOrapHdM OTHOWeHHA HHTeHCHBHOCTelHi muMHU (ARI) 


PpeHTreHorpaMM, CHATHIX NIpH pasHbIX TemnepaTypax 7 , Ts, onpeyensnerca. 
YABOCHHOH pa3HOCTbIO TeMMepaTYPHbIX (aKTOPOB 


Ir , —>. , sin? & 
inh pae =sul6n? (uz,— uT,) agrees (1) 
2 


IIpwuem cpeqHeKBatpaTH4Hble JWHaMMUeCKHe CMeICHHA CBAZAHbI C XapakTepH- 
cTMYecKOH TemnepatypoH J[e6as — Baunepa (*) coorHomeHuem 


S50: 3h2T x 
ed Oa Aamo? |® (x) + Z| ’ (2) 
re (x) — dyukuna Jle6ax, m—cpegquan macca atoma, § — XapakTepHcTu- 


hy 
uecKad Temmepatypa JleOaa — Bannepa, x = anit Yg— TpaHvuHand uacToTa. 


XapaktepucTuyeckasd TemmepaTypa, KaK uS3BeCTHO, onpenemneTca XapakTe- 
pucrHueckoH (rpaHHuHol) yacTtorol KoNe6aHHa aTOMOB. 


SaMeTHM, Kak 9TO! 
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2BUAHO H3 COOTHOWEHHA (2), UTOC yBeIMYeHHeM CpeHeKBal[paTHUHbIX CMe- 
iH MOHWKaeTCH XapakTepucTuuecKaAd TeMMepatypa u CleqOBaTeIbHO Tpa- 
“Has YacToTa KoeOaHul atomos. Ha 9TO O6cTosTebCTBO OOpallladl BHUMa- 
A. ®. Hore (*). 

|Ha puc. | npupeyenbi rpauku u3MeHeHua cpesHeKBaypaTHuHOrO cMeLte- 
a (U2) OT TemnepaTypbl y uccleqyembIx apcenugos AlAs, GaAs, InAs. 
BceX TeMilepaTypax, lpu 
TOPbIX IMPOH3BOLMINCb CbeEMKH 
IHTTeHOrpaMM, HavOovIbluMe CpeqHe- 
fAUpAaTHYHble JWHaMH4YeCKHe CMe- 
HHA HaOwOsaloTcA y apceHuya 
hes, HeECKOJIbKO MeHbille y apce- 
a rasa M HaMMeHbiMe y apce- 2 
ita aJIOMHHMS, 4YTO HaxOMTCA B 
WTBETCTBHH Cc HX TeMMepaTy paMu 
ABJICHHA. 

Benwunua cpefHekpapaTHuHpix 15 
JAMMYECKHX CMeLICHHH B uCCJezye- 
M WHTepBale TeMMepaTyp BO3pac- 
iT C YyBeJIHYeHHeM TeMMepaTyPpbl. 
IBHHMOMy, 0 OOWeMy 3aKOHY 
{ BC€X H3yUaeMbIX BeLeCTB. 10 
| Ha puc. 2 npuBezeHbl rpaduku, 
3bIBAIOIN Ne H83MEHEHHe Cpe HeKBa- 
MHUHBIX JHHAMMYeCCKUX CMeLeHHi 
fIeMYeMbIX aPCeHHJOB C KBaj{pa- 5 
IM UX KOSPPHUMeEHTOB JMHeEHHOrO 
Hmupenua. Jina apceHuyos 9Kcre- 

h CHTAJIbHbIe 3HAYeHHA CpeHeEKBal- 
WMUHBIX CMeILeHHH .B paccMaTpu- 


10°74? 
wo) 


2. 
7 


a. 


MBIX KOOpyHHaTax (U2, x?) qo- 0 20 40 60 
(OUHO YAOBJIETBOPHTEJIbHO J1O*KaT- a?” epaa~? 

Ha NPAMBIe, MPOXxOAAMMe Yepes Pue. 2. M3smenenue AuHamuyeckux cpesHeKBal- 
#10 KOOPAHHaT. PaTHUHbIx cmemennit 12. ATOMOB APCCHHJOB aJii0- 


[Takum oOpasoM, Ha OCHOBaHMH T0- munus (a), angus (6) a rannua (es) B 3aBucHMo- 
4CHHBIX HaMH pe3yJIbTaTOB MOXKHO- CTH OT KBaj[paToB UX KooddHIMeHTOB MHeHHOTO 
aTb CPaBeQJIMBbIM JVJIH apCeHH- pacuin pena 

| amOMHHYA, HAIMA UM TaWIMA B 

eppase 200—650° K mpaBumo, cOrlacHO KOTOPOMy cpeAHeKBaspaTHuHble 
saMuuecKne CMCINGHUA MpAMO MpOMOPUMOHAJIbHbI KBaypaTaM KosdPHUHeHTOB 
jelinoro pacumpenna. 


Wocyfapctsenupit Hay4HO-HCceqOBaTebCKUL Tlocrynust0 
HM TIPOCKTHBIM WHCTHTyT peKOMeTasIM4eCcKON o V 1959 
i TPOMBILUJIeHHOCTH| 


UWMTHPOBAHHAH JIMTEPATYPA 


ft H.H.Cuporta, Joxa. AH BCCP,2, Ne 11 (1958). 2 E.M. ono a0608, H.'H. Cu- 

a, Jloxn. AH BCCP, 8, Ne7(1959). ®H. H. Cupora, A. Y. IWeaner, Tox. AH 
P, 3, Ne8 (1959), *H. H.Cupora,10O.M.Iamuuues, Uux. ous. x., Ne 12, 
N958). © 10. M. Tlamaunes, H. fH. Cupora,: Toxn. AH BCCP, 8, Ne 2, 
H1959). © I. Waller, Zs. f. Phys., 9, 398 (1923), *7A.®.Wogde, XK. tsepa. 
| 1, Ne 1 (1959). 
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Jlokaagm AkayeMuu HaykK Oa Or On ig 
1959, Tom 127, 3 


PH3HYECKAH XHMHA 
C. C. YPA30BCKHM u 3. M. KAHEBCKAA 


OB 9JIEKTPOMPOBOAHOCTH PASJIMGHbIX MOJMOHKAW HA 
MOHOXJIOPYKCYCHOM KHCJIOTbI B HEBOJHbIX PACTBOPAX 


([Tpedcmaeneno axademuxom II. A. PeOundepom 23 III 1959) 


YcraHoBJeHHble Hamu paHee (1) (akTbI COXpaHeHUA pasIM4YHH B CBOMCTBa2s 
NOJMMOpHBIX MoOAuuKalluli MHOFHX OPraHWYeCKHX BellecTB MOCe UX pacTBo} 


XJIOPyKCyYCHOHM KHCJIOTbI B HeEBOJHbIX pacTBOpaXx. | 
MonoxsopyKcycHad KHC0Ta MMeeT YeTbIpe MOHOTPOMHBIX monuakalint| 

° 
c TOUKaMM mlaBeHua: «a — 61,2°, B — 56,2°, y — 50,0° u 6 — 43,8". Hecate 
yOBaHua ~* mpoBosHHe 


Ay 10° TOJIbKO C JJBYMA, Tak Kal} 

2 y-Moqupukalua HW B OCO| 
OeHHOCTH. o-MORudUKas 

ie ae HA, BBHAY UX KpalHel) 
S HeycroiiunBocru — mer 
NS ve KOH lpeBpaliaemMocTu } 
NS cTaOHJIbHYIO &-ModupuKal 
cae WMi0 — He NO3BOIAVIM 10! 
SS y JWYaTb © HaJ@xKHBIX pe| 
SS 3ybTaToB. B kayecTBy 
* : EE pacrBopuTejei npumMena| 


50 100 150 200 250 300 300 400 MCb alleTrOoH u uOKCcas 


Pasbabnenle 9 HOBOJIHbIe CMeCH, Haywe 


*KalluM OOpa30M oun} 

Puc. 1. SapucumocTb SIKBUBAJICHTHOH SJIEKTPONPOBOAHOCTH | 
pactBopop a- u §-mMogud@uKanui CH.CICOOH s anerone MCHHbIC Jo Toco ria 
OT pasOaBleHuA 3Have€HHH UX STEKT BG 

NpOBOAHOCTH. 4 

Tounble W3MepeHHA SJIEKTPOMPOBOAHOCTH HEBOAHbIX PaCTBOPOB BBHAY Ww 
BBICOKOFO CONPOTHBCHHA — NOps{Ka HECKOJIbKUX JCCATKOB TbICAY OM — CO} 
TIpAXKeHbI CO 3HAYHTCJIbHbIMH TPYJHOCTAMH HM TPeOYIOT CMelMaIbHbIX MeTOJO)} 
M allmapatypbl. B HacTostlem ucceqOBaHHM MbI BOCNOIb3OBaJIMCb paHee pag! 
padoTaHHOH HaMu yCTaHOBKOoH (7), B OCHOBY KOTOpOM ObIa MOOxKeHA CxeMi 
B. K.Cemenuenko, 5. B. Epodeesa u B. B. Cepnuucxoro (*), sHaunreabHo yco 
BePINeHCTBOBaHHaHt HW CHaOKeHHad MmpHOopaMH OObBeKTHBHOTO oTcueTa — 
BHOpalMOHHbIM TaJIbBaHOMeTpOM C ycuuNTeemM Tuna ©-50. IIpumenumocts e 
WIA AHAJIOrMUHbIX WemeH Oblla yCTaHOBJIeHa HaMM B paHee omy6.1HKOBaHHO)) 
padore (*), re H MpuBeyeHo ee mompoOHoe onucanne. 

QNEKTPOMPOBOAHOCTh MBMepsach B mMmpeyesmax KOHUeHTpanuu or 1 1 
0,002 N mpm temnmepatype 25°. Hsmepenna Gonee pa36aBeHHBIXx pacTBopo\y 
M3-3a BbICOKOrO CompoTuBueHnaA (cBbIe 100 000 Q) He yaBamu HanexKHBIX pe| 
3ybTaTOB. IlostoMy 3Ha¥eHHA SJIeEKTPONPOBOAHOCTH WIA Oomee BLICOKHX pasi 
OaBleHHit (p >500), Kak uw MpelebHad 21eKTPOMpoBOAHOCTS (Xo), MOmyuasmues 
NYTeM SKCTPanoJ AWM. ) 

Ha puc. 1 mpeycraBieH rpaduk 3aBYCuMOCTH 3KBUBaJeHTHOL 3JIEKTPOMpO; 
BOQHOCTH (h) OT pasOaBneHHA (0) qua y- u B-MogubuKatnit MOHOXJIOPyKCyCHOL 
KHCJIOTHI B alleTOHe. | 

Ha mpuBeyeHHoM rpadpuke BUZHO ABHOe pa3iMuMe B 3HaueHUAX 9JIEKTPO' 
MPOBOMHOCTH JIA OTACMbHBIX MOMMuKAalM KUCIOTEI, BO3PacTatoulee Cc pas 
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ABJICHHEM B MCCI€OBaHHbIX HaMM Npefsenax. AHamorMunble pesybTaTbl Obwin 
RKOKe NONyYeHb! WA pacTBopos 80% HoKcaHO-BoAHOH cMecnH. Cnenyer 3a- 
“THTb, YTO B JMOKCaHe C MOBBIIeHHbIM COJep%KaHveM BOL pasiMuve B 
if alabama CPaBHUBaeMbIX MONUKalMH CrviaxkMBaeTCA uM BOBCE 
euesaeT B UMCTOH Bose. 

C Weblo BbICHeHUA XapakTepa JlaJbHelilMero u3MepeHUA dTeKTPOMpOBOL- 
DCTH, BIVIOTh JO ee MpesebHOrO 3HaYeHHA (),), Mbl BOCMOJIb3OBaIMCb OJ,HHM 
Ib HanOoulee HaJe@KHbIX MeTOJOB IKCTPanoJ ANH. 
| Bpruncsienue rpyOo npuOsmKeHHOrO 3HayeHHA MpesembHOl seKTporpo- 
PDAHOCTH (Aj) MpOBOLNNOCh no dopmye Banpgena (4) 

Natok, eo, (1) 

“ enVe 

wie © — [MSJIeKTPHYeCKas “MPpOHMMLaeMOCTh PacTBOPHTeJIA, | — CFO BASKOCTb. 
aibHenmiee YyJyueHwe NOJyYeHHOrO 3HaYeHHA MpousBOMMMOCb Mpu o- 
Old Ypaduyeckoro MeTOJa MOceOBAaTebHBIX MpvOlu2xKeHUH Pyocca u 
\payca (°). 

B ocHopy meTofla Pyocca un Kpayca nosoxena cbopmyna Ounsarepa (°) 
iI INCKTPONPOBOAHOCTH ONHO-OAHOBAJeCHTHOFO SJIeKTPONMTa Cc yyeTeM ero 
lenoHOH uccolMalyn: 


he = [Ag — (A a Bho) V ac] a, (2) 


ime A u B—coorseTcTBeHHO 3eKTpopopeTuyeckanh HU peslakcalMoHHaA 
}OHCTAHTHI, SABHCAMLHe OT BASKOCTH H JM9JIeKTHYeCKOH MOCTOAHHOM pacTBo- 
' 

/ATe JIA. 


3 nmpuHBeyeHHoro ypaBHeHua (2) HaxOJHM cTeneHb AMCCOUMALUH: 


Xr 
ey co} 
Th Day? (3) 


uke @ (z) MoxeT ObITb 3AM€HCHO HeMpepbIBHOH poObi0: 


O (2) =1—2{1—z[l—2(. . ra, (4) 


(A + Bro) V ae 
eo : 

Jna sHauenul zor O yo 0,209 M(z) moxer Opitb HaligeHa u3 TaOHY, 

Pyocca (7). 

Jlanee, mOcTaBuB HaliqeHHoe 3HaueHHe & B H3BeCTHOeC ypaBHeHHe KOH- 

He Mccouvaluu, HaXOJUM: 


KOTOPOH z= 


r2 ony? 
K 2a 9 T+ : (5) 
AgD (Z)[AoD(z)—Ag] 
linn B 6onee yROOHOM Bue AA Tpadhuueckoro H380OpaxkenuaA: 
Mele), Lid iyy Adres 6) 
Ne ay Ao : Ke @ (z) 


Ha OCHOBaHHH TaKHM o6pa30M NOJIY YeHHbIX WaAHHBIX JIA pPa3sJIMAHbIxX pa3- 

2 

: @(z) Ao CTs 
JABJICHHU CTPOHTCH rpaduk B KOOPpAMHaTax rae OT D(z) , OTKY]a HaxoJIuUM 

2° 
TOpOe MpHOMWKeHHOe 3SHAYeHHe ho, KOTOPOe MOXKET ObITb BHOBb HCMOJIb30- 
AHO JIA MpWBeeHHOTO BbIWe pacueta 2t MOCTpOeCHHA rpaduka, MO3BOJIAIO- 
(Lero HauTu HOBOe elle 6oumee TOUHOeE 38HaAYeHHe npeWeJIbBHON 2JIEKTPONpPo- 
OHOCTH es Miele) LOL Te xstOD. MOKA, He NOY Uae TCA COBNAaMeHHA TOJTY- 
5 i—t1 
leHHOrO 3HaveHHA hy C MpeAbLyuIHM es y 

B uatiem cJyuae 3T0 OblI0 WOCTHIHYTO MOCcJie BTOpOrO WHK Jia pacueToB. 
Ipu 9TOM ObIIH NOWYYeHbI NOCTOAHHBIC 3HAYeHHA MpPeWesbHOH 9JICKTPOMpPO- 
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BOJHOCTH JIA MOHOXJIOPyKCyCHOM KHCJIOTbI B alleTOHe, KOTOPbIe OKAa3aJIMC} 
MpaKTHYeCKH OMMHAKOBLIMH [It OOCMX MOMUUKALMH, a HMCHHO: hoa) =59m 
H Aye) = 59, 38. La TaibHeHumx pacueTOB MbI IIpHHsAJIM CpeHee 3HadeHy 
hy = 59,28, KOTOpOe MH ObIIO HCMO/Ib3O0BaHO JIA BbIYHCJICHHA KOHCTAHT AMCC()) 
valu HM MOCTpOeHHA MOWHOM KPMBOM IIeEKTPOMPOBOJHOCTH Kak yHKU 
pas0aBuieHua. 


BaruucneHve KOHCTaHT JIMCCOMMaLHH MpOW3BOUHJIOCb MO H3BeECTHOMY ypPal 


2 
— 12, KOTOPOe OKAaSaJIOCb XOPOLIO MpHMCHHMbIM [JA HeOoW 


WWWX KOHIeHTpalnh, W Hau} 
Hah c pa3s0aBuleHuA 9 = 351) 
jaBasiO MOCTOAHHbIC 3HaveHk! 
K. Cpenunu Koodduyner 
aKTHBHOCTH 4. BbIMHCJIAJICA I. 
mpefesmbHomy 3akouy JeOaa- 
DrokKeJA. 

Halienuble TakuM OOpa3o} 
KOHCTAHTbI JIHCCOMMAaLHH Th 
oOeux MosudukalHi MOH 
XJIOPYKCYCHOH = KUHCJIOTHI 
alleTOHe OKa3aJINCb cyec’} 


HeHuIO: K = rl 


= 


} 


SS 


S 


S 


S 


Ikbubanenmnan snekimponpolodnocims  —= 
S 


qucdukaynn = 12,28-10°8. 
Ha puc. 2 npeyctapare 
NOJHbIM TpadwK 3aBHCKMOCTH 


SKBUBaJICHTHOH 9 3JIEKTPOMpC 


Puc. 2. Tlomuaa sanucumocrs 2 (9) xan pacraopos BOMHOCTH OT pasGaBleHHA, mq 

a- w B-mMozuduKxannii CH,CICOOH 8 anerone. IIpe- CTPOCHHbIH MO JaHHbIM hg, Bbi 

NeMbHas SEKTPOMPOBORHOCTH Ap = 99,27 UHCJICHHBIM YKa3aHHbIM BBbILL 
cmoco6om. 

V3 rpaduka BuAHO, YTO HalieHHOe HaMU Pa3JIM4He B JEKTPOMPOBOLHOCTS 

a- Hu B-MOqHpuKaWHH MOHOXJIOpyKCyCHOH KHCJOTbI B alleTOHe CHauvasa Cc pas 

OaBleHHeM BOSpacTaeT, MOCTHTad MaKCHMaJIbHOrO 3HaYeHHA MpH oS 


=> ( 


Ses 


gy 


{ 


~10°—10’ n/monb, Korga cTeneHb uCcolMaluu O1u3Ka K MOJOBHHE, a 3aTeM 
yMeHbIUaeTcA, NPHOMKAaACh K HYJIIO°B TpesebHO pasOaBJIeHHBIX pacTBopaXx| 
rye A) CTAHOBHTCA OAMHAKOBOH JIA OOe€NX MOANDUKAaLHH. | 
Takoil XapakTep H3MCHCHHA SKBUBaJIeHTHOL S3JIeKTpoMpoBosHOcTH c pasbaBh 
JICHHEM MOSBOUIAeT ClelaTb 3aksOUeHHe O TOM, YTO HaOJIOeHHbIe pasnM4ns| 
B 9JICEKTPOJIMTHYCCKHX CBOHCTBaX JByX MOLMuKauui MOHOXJOpyKcycHow Kuc] 
JOTI OJXKHbI OOYCIOBIMBATbCA PasJIMYHON UX CMOCOOHOCTHIO K JMCCOMMallyt 
M CJI€AOBATEIbHO ONPeACMATLCA PasMM4MeM B KOHMrYpallWAX MOJeKYJI, a He 
HOHOB, MOCKOJIbKy NMOABHXHOCTH NOCeqHAX OYeBHAHO OMHAKOBBI. 
HenocpecTBeHHOH MpHYHHOM pa3siHyHOH AuccoluupyrouleH cmocoOHocTH a, 
vu B-Moqudukawu MOHOXJIOPyKCyCHOH KUCOTLI ABIAeTCA Pa3MUHbI THN Hd 
accollMallMu B KpHCTaJIMYeCKOH pellieTKe, COXPpaHAIOULMlicA B HeBOJHBIX pac. 
TBOpaX: MOHOMepHad C BHYTPHMOJIeKYIAPHOH BOROPORHOH CBASbIO WIM eno: 
yeunan Jia B-Moqudukallun WM OObMHaA WuMepHaa La &-Moqudukann. 


XapbKOBCKHH MNOMHTCXHHYCCKHM MHCTHTYT Tloctynuao 
um. B. VW. Jlesuna 20 Ill 1959 


UMTHMPOBAHHASA JIMTEPATYPA’ 


1C. C. ¥Ypasoscexku i, Monexynapueii nomumopdhusm, Kues, 1956. 2 C.C.FY p a: 
soBpckui, 3. M. Kanepekaan, Tp. Xapbkosck. NomuTexHm4. MHCT., 4, B. 2, 46 
(1954).. °° B.. K. Cemensaeako,b. BE ip o@ ees. BoB. 0 6 pee 
PKOX, 2, 893 (1932). *P. Walden, Elektrochem. nichtwaés. Lésungen, Leipzig, 1924. 
S.98. 5 R. Fuoss, C. Kraus, J.Am. Chem, Soe3:55,.476.(1933), | “RUF ome 
C. Kraus, J. Am. Chem. Soc., 57, 488 (1935). 7 L. Onsager, Trans. Farad. Soc.; 
23, 341_(1927). | 
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Jloxxnann Akagemun nayr CCCP 
1959. Tom 127, M3 


PHSHYECKAA XHMHA 


M. Wl. AT®APOB 


HOBbIM METO], ONPEXEJIEHHA TEPMH4YECKHX XAPAKTEPHCTHK 
M TENJIOBLIX 3@MEKTOB HA OCHOBE TEPMOrPA®MK 


(ITpedcmaezexo axademuxom B. A. Apbysoseim 4 IV 1959) 


PaspaOoraH MeTO, KOTOPbIH MO3BOJIACT OJHOBPeCMeHHO OMpeseATb TerNsO- 
sbIC XAPAKTEPHCTHKH (TEMJIOCMKOCTh, TeMJIOMPOBOLHOCTb, TeMMepaTy pompoBor- 
JOCTb) HM TeMJOBbIe sdpexTHl. 

_ Usmepenua npousBoatca B WIMpOKOM HMHTepBasie TeMmepaTyp. OrpaHuue- 
veM B TeMMepaType HCCIeENOBaHHA ABJIA€TCH TOJIbKO TeMJIOCTOMKOCTb MpuMe- 
[CHHBIX MaTepHaJIOB H TepMonap. B HauieH ycTaHoBKe, rye ObIIH MCMOb30Ba- 
bl XPOMeJIb-aJIIOMeJIHeBbIe TEpMONAaPbl, U3MepeHuA npousBo_HAUCh Zo 1000°. 
_ Metoy saBuIaeTCA CKOPOCTHBIM, H3MepeHHe Zo 1000° mponsBo_uTca B TeyeHHeE 
| 4. 20 muy.— 2 4. PesysbTaTbl H3MepeHHA MOyualoTca B Bue OObEKTHBHOL 
fe B KOOpfuHaTaxX TeMlepaTypa — BpeMA (TepMorpaMMa). 

IlpoBeyeHue ONbITOB HM M3POTOBJIeEHHe yCTaHOBKM JOCTaTOUHO MpOcTbI HW MO- 
tyT ObITb OcyllecTBIeHEI B O60! ma6opatopuu. Jia sanucn pesysIbTaTOB 
eoOXO2HM perucTpHpylolyuh mpHoop B Buse NHpoMeTpa UM MOTeHIWMOMeETpa. 

Mero, OCHOBaH Ha 3aKOHaX TeMMepaTYPHOrO NOJIA NpW JIMHeEMHOM Harpese, 
. @. Ha KBa3HCTalMOHapHOM pemume HarpesBa. IIpumMeHeHHbIi 3yecb NpHHUMN 
paspaOoTaH BiepBble. CyTb ero cOcTaBJIAeT aHaIH3 TeMMOBOrO MOTOKAa, Mpoulel- 
ero yepe3 uccileqyemoe BellecTBO. TenmoBol noTok 3ajjaeTca 3apaHee (H3Be- 
-THOH TEMJIOCMKOCTbIO), H NO H3MCHEHHIO ero IPH MpoxoxKeHuu yepes uccse- 
iyemoe BeleCTBO ONpeyeAeTCA BeJIMYHHA (aKTOPOB, BbI3BaBLIMX 3TH H3MeHE- 
UA, T. €. BEJIMUHHA TeMJOBbIX XapakTepuCcTHK BemlecTBa. IIpu stom mMpHMeHeH 
KucpepeHituasIbHbIA cioco6 H3MepeHHA, 3aKJOUaIOIHHca B CHHXPOHHOM CpaB- 
HeHHu JIBYX TeMJIOBLIX NOTOKOB, MPOLIeqWHX OHOBpeMeHHO B JIBYX MeCTAaX 
fepes uccsefyemoe BelllecTBO M 3aqaBaeMbIX, C OHO CTOPOHBI, usBecTHOH 
(eNOEMKOCTHIO, a c [pyro — «HyJIeBOH» TeMJIOCEMKOCTbIO, T. €. BO3YXOM. 
| VisnoxwKeHHbli mpHaiun saceH u3 puc. |, rye u3s00paxena cxeMa O0Ka. 
Hecnemyemoe BEIILECTBO MOMelaeTCA MeXKLY ABYMA KOaKCHaJIbHbIMU IMMA Apa- 
ta. Hapy2KHblt WMWIMHIp ABJIAeTCA OJIOKOM-HarpeBaTeJeM, MOSBOJIAIOULMM CO3- 
[aTb PaBHOMepHoe NOwle KBa3HCTalMOHapHoro HarpeBa. BuyTpeHHult WHIMHAp, 
} KOTOPOM MOMEILIeHO BeLeCTBO C H3BECTHOH HM XOPOLIO BOCNPOH3BOAMMOM Ter- 
O€MKOCThIO (TAKHMH ABJIAIOTCA, HAMPMMep, MeTAaJIVJIbI) H BOSAYWIHOe 9TAIOHHOe 
IPOCTPaHCTBO, CJIYKUT VIA CO3aHHA AByX 3apaHee H3BeCTHBIX TeMJIOBbIX MO- 
OKOB 4epe3 MCCJIeqyeMoe BeLILeCTBO. 

B Topiax 610Ka WHIMHApbl pasyesleHbl MexKAy coOoK TenOU30J1ALMOHHbIMU 
{OJIbIlaMu (H3 WlaMota, dapdopa u T. W.). BHyTpeHHu WunuHAp oObmMHO usro- 
JOBIACTCH H3 JBYX WHIMHAPOB KapOcTOuKOM cTasM, pa3eeHHbIX Mex*Ky Co- 
bo TakKe TeMJOH3OJIAWMOHHBIM MaTepHasiom (cbapcop, WwiaMoT, KBapll HT. J.). 
HJIMHAp uU3 *KapocToHKoM cTasiM wMMeeT TO MpeHMyLIeCTBO, 4YTO OH BbIpaB- 
HHBaeT BO3MOXKHbIE HepaBHOMePHOCTH B MOCTYMMeHHH Tela C pa3HbIX 
‘TOpOH. 

TemmepaTypHoe nose B O0Ke U3MepAeTCA pH NOMOWM AByx Audepeu- 
ItMasIbHbIX TepMonap, Cav KOTOPbIX noMellaroTca B TOUKax /—/, /—2 nu 2—I, 
»__9 coorBeTcTBeHHO (puc. 1). Bropaa TepMonmapa sABJIAeTCH KOMOMHUPOBAaH- 
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Holi cTmpocroi TepMomapOH, MOSBOJIAIOUeH OHOBPeMCHHO M3MepATb NOPE 
TeMMepaTyPbI B BelIeCTBE. 
B ycioBusiX KBasHCTallMOHapHOrO pexKuMa MakeHue TeMMepaTypbl B MCCIIF 
JIyeMOM BelllecTBe, B TOM MeCTe, Te NOMEIeHO STAMOHHOE BOSyUIHOe NpocTpall 
CTBO, OyeT OMPeLeMATHCA JIMMIb TEMMOCMKOCTHIO Hi TEIJIONPOBOAHOCTHIO CaMOTy 
BellleCTBa; B TOM 2Ke MecTe, Fe BO BHYTPeHHeM WHJIHHApe HaXOAUTCA MeTAIIai) 
ayleHHe TeMrepaTypbl B BellecTBe OyLeT OMPeeATHCA, KPOME Toro, elle M El) 
TeMJIOCMKOCTbIO. SHaA BeJIMUME 

A TeMJIOCEMKOCTH MeTaJvJla HW CpaBH) 


\Y 


7) 
4 
et 
oOo 
x 
(e) 
* 
ja) 
jo) 
jan) 
jae} 
Sc 
4 
SS 
4 
a?) 
i= 
=| 
S) 
=| 
4S) 
fe) 
wo 
e) 
.= 
fs) 
e) 
eG 


HcCJIeyeMOro BelleCcTBa. 

B ycuOBuAX KBa3HCTalMOHapHt) 
TO pe@xKHMa MeTO], MO3BOJIAIOUL i 
He3aBHCHMO ONpeeATb OJHY i 
TepMHYeCKHX XapaKTepHCTHK, aC] 


MG 


Kak 3TO BHAHO u3 COpMyYsJIbI, ONpy 


ZV 72 


| | y yensiomeli TeMnepaTy pon poBosHoc 
eal % i\S 
ea Z ; 
ye ) 
Wy bane 
NZGG ee 


rye: a@— kostduuuent TemnepaTy} 
pomposoyzHoctu; A — Koaddunnex 
TeNJIOMNpOBOHOCTH; C — oObeMHal) 
TEMJIOCMKOCTB. 

Matematuyeckui aHalu3 TeMmel 
paTypHOro noma B O0Ke NO3BOVIAe; 
NOJIyYaTb BECbMa NPOCTble pacueTHBI} 
(PopMy.IbI, Te EMMHCTBEHHO H3Mep Ae 
Puc. 1. Cxema 610Ka. A — 1-it papnant, 6 — MBIMH BeIMYHHAMH ABJIAIOTCA pat 
2-H (ympolleHHblii) Bapuant. / —luausgp us CTOAHHA Ha TEPMOrpaMMe, COOTBETC)| 


2K apOCTOUKOH CTaJIu (41H M3 aJIIOMHHHA, HHKe- BYtOllHe yruly mOBopoTa 3epKaJIbI 
wx); 2 — BHYTPCHHHe WHIMHIPbI 43 wWapocToH- rasibBaHomMerpa ] 
KOH cTamu (Huu H3 HUKeIA); 3 — BelecTBO Cc : ; q 
H3BeCTHOM HM XOPOWO BOCMPOU3BOLMMOli Ters0eM- PacuetHaa opMysia Wa usMepeE 
kocTblo; 4— B cxeme A TelWOM3OANMOHHbIe HUA TeMJIOCEMKOCTH HMECT CJIeXyIOUIM 
Meperopogku, B cxeme 5 — mpoOku u Kobyau3s By: i 
TeNIOH30AWMOHHOTO MaTepHasta., Hapepxy OHH : 


3aKpelJieHbl Hartyxo, wepes HMX MpOxosAT bs f 
TePMOTIap HBIe MPOBOTa, HHAKHHE KOJIbILa BbIHHMA- MM: Cy = k- 114 *Cp, 7 Ful k- Mg *Cp,, 
IOTCA IPH 3arpy3ke BemlectBa; 5 — uccmeqyemoe 2 
BemecTtso (A u 5), 6 — iwrHdTst qa WeHTpos- 
Ku 670Ka B meuH (5) Pe: 1 -Cp — TeNJIOCEMKOCTh Hccuienye 


\ MOTO BELL€CTBQ; 111 * Cp, —TEMJIOCMKOCT: 
BeleCTBa C H3BECTHOM TEMJIOCMKOCTHIO, MOMEICHHOFO BO BHYTPeHHHH WHIMHAP 
M2*Cp,— TEIJIOCMKOCTh OOOJIOUKN, COfepxKauleh stasoH (Bosfyx); Ly, Le — 
OTKJOHCHHA Ha TepMorpaMMe JByX AudepenWMasbHbiX HHH OT HYIeBOH 
cooTBetcTBytoutue TOJIC, pasBuBaeMbiM ucbepenwMabHBIMU TepMonapaM) 
(puc. 1); Rk — koncranta, ompeyetaemaa pa3mepamu 6y0Ka. . 

Popmyab AIA oNpewenenua Koappuunenta TeNAONpOBOLHOCTH MMeIOT BUD 


Uv 
r= My Cpa °K, 


rye: UV — CKopoctb Harpepa; Af — pasHocTb TemMepaTyp MexkJy BellecTBOM 
HSBECTHOH TCIVJIOCMKOCTHIO H STaJIOHOM; Rk, — KOHCTaHTa, ompeqenseMaa pas 
MepaMH OvIoKa. 
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|| Kak BuqHO, M8 pacueTHbIX POPMY1 MCKIOUeHBI BCe MepeMeHHbIC MH TPYHO 
ipeqemAembie PakTOPHI, KOTOPbi€ MOFYT BHECTH, 10 Kpalineli Mepe, cucTemaTu- 
#ekylo om“Oxy. Takum o6pa3oM, MeTO, OTKpbIBacT BO3MOXKHCCTS JIA Mosy- 
HHH BLICOKOTOUHBIX Pe3YJIbTaATOB. TOUHOCTb, JOCTHTHyTaA pH u3sMepeHHu 
MJIOeMKOCTeH, HMeeT NOpsAAOK He HMKe 1% (cm. Ta6u. 1, rye Janbl HeKOTOPHIe 
WBYIbTATH TO H3MepeHHtoO TenloemKoctu KNOs). 


Ny avOwsuye tina each 


YjembHad TenoemKocts KNOs 


fa H . > 9 2 . Ss 
3 aliqeno g R ¢ 4 Hatizeno & ge 
EB Bas Sse a 5 532 Ks 
gt Ay =e > x ome sy 
3 is 5 a aS S é & & eS om 
Bae een Me segs |g | ke Saas 
oe ° ° mo me iI 5 fe) fo) mo hls 
6 ae ss | 9m oo A = a ae = om © 
5 o Ss Se o Ng SE 
Ee = nN | A. [a¥Ke) = = a el (ane [aWare) 
0, 2328] 0,2356° flee 105 |0,2617 | 0,2609 OF8 
0,2855 | 0,2353 0,8 410 | 0,2643 | 0,2622 Ox 
0, 2381 | 0,2374 0,3 160 |0,2905|0,2879|0,2876| 0,9 Qe 
9 ,2407 | 0,2400 0,3 170 10,2957 | 0,2934|0,2924] 0,8 053 
0, 2433 | 0,2424 ORD 180 |0,3010}0,2973|0,2976] 1,2 (Ona 
0,2460 | 0,2463 0,4 190 |0,3062 |0,3029|0,3044} 1,4 OF> 
0,2486} 0,2494 Oe 200 |0,3115]0,3087]0,3096} 0,9 0,4 
0,2512| 0,2515 | 04 210 |0,3141|0,3119/0,3113) 0.7 | 0,2 
0, 2538 | 0,2548 0,4 220703827210) 82500; 3254" O57 (Odi 
0/2565 | 0,2562 0;4 230 | 0,3324 | 0,3298| 0/3308] 0,8 | 0.3 
0,2590 | 0,2577 0,5 240 |0,3403 | 0,3358 | 00,3352] 1,3 OL 


/ 
| SHaHHe TepMHYeCKHX KOHCTaHT Jae€T BOSMOXHOCTh OMPeACIATh BeMUNHY 
i ae sd@PeKTOB, UCHOJIb3yA MWiOWatb, OOpasyemyio NHKOM Auddepenun- 
bHOH 3anucn. [Ip u3smMepeHuu TenJIOBLIx ad(PeKTOB MaKCHMaJibHaa ollMOKa 
POXOMMT MOKa Oo 2%, uTO, OYCBUAHO, OOYCOBJIEHO HEKOTOPbIMH NOOOUHBIMU 
BaKTOpaMU (HallpvMep, OWIMOKaMM IPH H3MepeHHN BeJIMYNMHbI MWIOWayeH nukKa, 
OOeCHHO HeTOUHOCTHIO OFpaHHYeHUA NMKa JIA MO/JLyYeHHA 3aMKHYTBIX MVIO- 
ajien). 

YOBMETBOPHTEJIbHbIC Pe3YJIbTAaTh! Ob NOMYYeHbI TaK2%Ke HU MPH U3MepeHHH 
PSIIIONPpOBOAHOCTH. TakuM O0pa30M, MeTOJ NO3BOJIA€T OMHOBPeMeHHO orpesje- 
jATb BCE TEPMHYeCKHe XapakTepHCTUKU M BeMYMHY TeMIOBbIX addextos. I1po- 
SeqeHHe ONbITa Kpaline YNpouleHO: BCJIeACTBUe 3aKPeNJIeHHOTO NOJOKeHHA 
HepMOMap OMbIT CBOLHTCA JIMLIb K Sarpy3Ke M BbIHMMaHHIO UCCJIeyeMoro Bellle- 
tmpBa. Mckmrouaetca HeOOXOMMMOCTb TpallyHpOBKU He TOJIbKO YCTAHOBKH, HO 
fepMonap (pH OHHaKOBOM UYBCTBHTeCIbHOCTH [TaJIbBaHOMECTPOB). 
| PaspaOoran u Ooee ynpouleHHbili BapuaHT ycranoBKu (cM. puc. 1). 3yecb 
TaJIOH VW BelleCTBO C NOCTOAHHOM TeMOeCMKOCTHIO MOMeLalOTCA B ABYX PasHbIX 
jaHalaxX, MpOcBepJieHHbIX B OsoKe. JlIA HarpeBa O1I0OKa MOXKHO HCMOJb30BaTb 
MOLIMHYIO SJIEKTPHYeCKy!IO Neub C JOCTATOUHO JWIMHHOM MHTpeAMeHTHOH OOa- 
itpio. YcTaHOBKa OCOOeHHO yOOHA VIA MaJIbIX KOJIMUeECTB BeleCTB H KpalHe 

pocTa B H3rOTOBJIeHHH H OOpalleHun. 
| Mero Moxer ObITb MPHMeHEeH Kak JIA U3MCPCHHA TEMJIOBbIX BeJIMUHH B Jla- 
OpaTOpHBIX yCJOBHAX, TaK HM WIA Pa3sJIMUHbIX (PH3HKO-XMMHMYECKUX UCCJENO- 
Banu. 


oar ing 


XMMHUeCCKHH WHCTHTYT Tlocrynnsio0 
Kasanckoro (bumuana Akajlemuu HayK CCCP 1 IV 1959 


WHMTHPOBAHHAA JIMTEPATYPA 


1A. B. Jintxkos, Teopua tenmonmpopoguoctu, M., 1952, crp. 331. 
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Jloxnann Akagwemuu nayk CCCP 
1959, Tom 127, Ns 3 


XHMHYECKAA TEXHOJIOL hy 
Usex-Koppecnongent AH CCCP H. H. MJIAKCHH, B. H. CMMPHOB wu JI. I. CTAPUL) | 


KOJIAUECTBEHHbIN KOHTPOJIb NPOAYKTOB OBOFAWIEHUA 
BEPHJIJIMEBbIX WH ®JIKOOPATOBbIX PY], BOMBAPAMPOBKOM 
a-JIY 4AMM 


{ yi 


J] KOJMUeCTBEHHOFO ONpemeeHuA SCepuHA B pyax paHee Oblia Np 
nena (1) dboTosyepHan peakuna (Y, 2), B KOTOpOoH npu oOmyueHHH Gepuam 
XKECTKHMH Y-JIyYaMH BO3SHUKaJIM HeHTPOHBI. | 

Hamu ucnomb30BaHa JIA -KOJIMYeCTBEHHOFO KOHTPOJIA KOHUeCHTPaTOB TT 
oOoralleHHuH OepHJIMeBLIX py AZepHad peakuna 


Be 2 He; > C. er, 
WM JIA GJOOPUTOBLIX py AepHaa peakuua 
Fi + Hel Nal + ai, 


B KOTOPBIX IIpH OOyYeHHH OepuINA u dTopa a-4YacTHIaMU BbIOMBAaIOTCH Hel’) 
pop. Beixoy sepHolt peakiuu («, n) qa Cepunnua umeer HavOombulee 3H) 
yeHHe MO CpaBHeHHIO C JIpyruMu SJIeMeHTaMH uM paBHseTca 80 HeliTpoHaM F¥} 
Kaxkble 10° a-uacrul, a Wa @ropa 12 nelirponop Ha KaxKgbIe 10° a-yacruy (? 
Jipyrue SyleMeHTbI, BCTpeyaloulMecd B OepHsMHeBLIX UM CPOOPHTOBLIX pyfay 
WMEIOT 3HAUHTEJIbHO MeHbIUMH BbIXO. HeHTPpOHOB npH OoMOapyupoBKe a-sty4i 
mu (Ha 10° a-aactuy): C — 0,11; O — 0,07; Al — 0,74; Si — 0,16 netitpone 

llostomy B nmpofykTax oGOorallenua OepHsIMeBLIX MH AOOPHTOBEIX p 
YHCJIO HeEHTPOHOB, BbIOMBaeMbIX O-YaCTHLAMH, JOJOKHO ObITh NpONOpMMOHAaJIbH 
cojlepKanuio Sepusuiua u ropa. | 

B KauecTBe MCTOUHHKa O-M3JIyYeHHA Ob HCHOMb30BaH M30TON NOOHNA — 
Po-210. 

Po-210 umeer nepuog nosypacnaga paBHbit 138,3 qua; sHeprusa a-nsmyue 
Hua E = 5,3 MoB; MaKcuMaJIbHbId npoGer a-yacTHIbl B Bosayxe 3,66 cm (np 
HOPMaJIbHOM aTMOcepHOM JaBseHHH). Po-210 apsaaerca O4eHb yOOHBIM HCTOt 
HHKOM Q-H3JIyueHHA, TaK KaK Mp pacnaye noNOHUA HaOwOfaeTCA MMIIb cpak 
HHT@IbHO OYeHb Ci1adoe Y-H3sy4YeHHe (OHH Y-KBaHT Ha Karle 10° a-yacruiy 
BCJIeNCTBHe Yero OOpallleHHe C TaKHM HCTOYHUKOM CpaBHUTebHO MpocTo. 

HctouHuk G-3lyYeHHA MPHFOTOBJIAJICA HaHeCeHHeM NOMOHUA Ha TOBep? 
HOCTb MaTHHOBOH o/IbrH MeTOJOM BakyyMHOH cyOuManun. Komuuecrso n¢ 
JIOHHA, BbICaKCHHOFO Ha MaTHHOBy!O (oMbry, OMCHMBasOCb MO Y-nH3.Iy4eHH! 
H paBussiocb 250 mCu. 

JWia onpeyeseHua cofepKanua Cepumua u cbropa B KacceTy 3acInaerc 
aHaIMSHpyeMbId MpokyKT oOoraueHuA ((ioTalMoHHOl Kpynuoctu). Tlopep3 
HOCTb NOPOWIKa BbIPAaBHHBaeTCA NO ypOBHIO OopTuka KacceTsl. Kaccera mom 
mlaeTcA Ha CTOJHKe M (PUKCUpyeTCaA WeHTpupytouluM KosbIoM. Ha Kaccery cr. 
BUTCA G-H3yuaTeb, BbIOMBAIOWM M3 aHasH3MpyeMOro MpokyKTa HeHTPOHE 
Cuer HeliTpOHOB MpOBOAHTCA C NOMOUIbIO yCTaHOBKH JWIa cyeTa HeHTpoHoB CU-. 

IIpu onpefenenuu cofepxkanua Sepusnua u ropa crpostca rpalyupoBo' 
HbIe TpauKH MO STAJIOHHbIM CMeCHM C H3BECTHBIM ComepxKaHHeM Sepia 
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opa; Tak, MpHBeqeHHbIi Ha puc. 1 rpakyuHpoBouHbI rpaduK nomyyeH na 
{HTETHUCCKUX CMeECAX OepHia C KBaplleM HM MOJIeEBbIM IWINaTOM (OTHOWeHHe 
4aplla K MOJIeBOMy WinaTy paBHO 2: 1). 

V3 paccmoTpenua rpakyupoBounHoro rpatbuka BuyHO, TO Wo 14% coyepxa- 
‘Ad OKMCH OepUIJIMA YNCIO BHIOHTHIX O-4YaCTHWaMH HEHTPOHOB MpxAMO mponop- 
(OHAJIbHO COJepxKaHHio OepHwInA. 
| Ha puc. 2 mpuBeyen rpayyupoBouHbit rpaduk vA cmMecu dullooputa Cc KBap- 
iM H OapuTom (OTHOIeHHe KBaplla K OaputTy paBHo 5: 2). CogepxKaunue cb00- 
ita B HCXOAHOH pyle OObIMHO JOCTATOUHO BbICOKOe, NOSTOMY JaHHbIM MeTOJIOM 
HKHO ONPeeIATh cofepxKanue (irooputa He TOMbKO B MposyKTax oOoralre- 
fi, HO HM B HCXOAHOH pyse. 

: ~ Kpynuocrs KOHTPOJIMPYeMbIX MPOLYKTOB HE OKa3bIBaeT 3aMeTHOTO BANANA 
4HCJIO BbIOHBaeMBIX HeHTpOHOB, TaK Kak BC€ U-YaCTHIbI, HCIyCKaeMble HCTOU- 
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Puc. 1. Sapucumoctb cueTra nHeiiTpoHop Puc. 2. SapucumMocTb cueTa HeliTpoHOB OT 
OT coyepxKaHuA OKuUCH GOepuaua cojepxaHHA cOOpuTa 


KOM B HalpaBJIeHHH aHalM3upyeMol mpoObl, norsoulaioTrca mpo6ou. IIpober 
ih i B BelleCTBe OYCHb MaJI MU WIA G-YaCTHIL NOMOHHA B NpofsykTax oOora- 
HUA COCTaBIseT NpuMepHO 20 yw. Ilostomy TosmlHHa COA KOHTposIMpyeMoro 
penapata, ec OHa OoNbuIe 20 L, He BIMNACT Ha UMCJIO BbIOMBAeMbIX HEHTPO- 
DB. BosHukalollue B pe3yJIbTaTe HCHOJb38yeMOH AepHOH peaKIWWH HeHTPOHBI 
BIAIOTCA B OCHOBHOM ObICTpbIMH HeliTpoHaMH HM NOsTOMy MpakKTHUeCKH He 
PrOulaloTcA B COe€ KOHTposUpyeMoro mposykTa. 
| Tlo stoi xe mpuuMHe MaTepual vu TOJIMLMHAa WHa KacceTbI He BAMAIOT Ha CUeT 
HTPOHOB. 

AHaJIM3 BJlaxKHbIXx mpoyy KTR OCJOXKHACTCH TEM, UTO NOTOK G-YaCTHIL 3aMeT- 
bd OcnaOaeTCA MIeHKOM BOZbI Ha NMOBepXHOCTH ucCJexyeMoro mpenapata u 
(I€HKOH BOB, OOpasyrollelica Ha HCTOUHMKe O-H3JyYeHHA 3a CUeT KOHJeHCa- 
WM MapOB BOJbI, coqepKallleHcA B KOHWeHTpaTe. OmnOKa B onmpeyeseHHu aH- 
ibIM Me€TOOM Oepun u dropa B mpoyxyktTax oOoralleHusA He MpeBOCXOAUT 
+2% oT onpelesaHeMOH KOHIeCHTpallun. 
| OnucaHHbili MeTO, 2aeT BO3MOXHOCTh OBICTPO HM C AOCTATOUHOK AIA TEXHOJIO- 
4eCKOFO KOHTPOJIA TOUHOCTbIO ONpeeATL cOMepRKanue OepnuA u ropa 
| WpomykKTax oOoraweHua py. On MOxeT ObITb Tak»Ke IPHMeHeH UM JNA olpe- 
JI@HAA COfepxKaHua Oopa. 


ll 
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Jloxzagmn Axkapwemun nayr CCCP 
1959. Tom 127, Ni 3 


A. B. AJIEKCAH]POB 


HOBbIE JIAHHbIE OB YIFJIEHOCHOCTH BOCTOUHONM UACTH 
TYHIYCCKOFO BACCEHMHA 


(IIpedcmaeaexo akademuxom J. B. Haauexunoim 12 IIT 1959) 


B Teyenue nocseqHux JByX JI€T Ha BOCTOUHOM BbicTyne TyHrycckoro yruJj, 
HocHoro Oaccelina Akyrckum dusuanom AH CCCP nposogusuch padorTsi 
W3YYCHHIO YrJIeHOCHOCTH B GacceliHe BepXHero TeyeHHa p. Busiol. Orumu pad, 
TaMH Oblvia OCBellleHa MoMlatb MopsAtKa 25 THIC. KM*, T. €. OKOJIO NOJIOBHEY 
Bceli MIOWalH pacmpocrpaHeHuA BepXHeMasleo30HCKUxX OTJOKeHHN B Samah; 
Hol Akytuu. M3 obtmeli WuHbI p. Bustos, 2435 KM, Ha JOJO erO BepXHero y4Y 
cTKa, K KOTOpOMy TATOTEIOT HCCJIeLyeMble HaMH MvioWaqu, ipuxoxuTcs ~—1000 km 
oT ucroka Bumoax yo ycrba p. Yuaaxau-boryoOuu, Bnagzatwuet B Bunk 
clipaBa, Ha MepuuaHe KOTOPOH NpOMCXOLHT BHIKMMHUBaHve TyHryccKux yr 
HOCHBIX OTJIOXKEHHH. 

B crpoeuuu palioHa NpHHuMalOT y4acTHe NOpOsbl OcCalOUHOTO KOMIIJIeK¢ 
BepXHero MaleO30A, C KOTOPbIM CBA38AHbI BCe BbIXOJbI yruieH, 3aTem Tydore 
HbIM KOMIWIeKc (Tyurbl, TyYPOKOHTOMepaTb! HU TyPonecuaHHKH) MU Tpanwbl. # 

TeppuTopuu, Taroreioutue K BepXHemy TeyeHMIO Busios, ABAAIOTCA HaHM} 
Hee TeOJOrHvecKH H3YYeHHBIMH palionamu Coperckoro Cosa Boobie, a B 4}. 
CTH yrvleHOcHOCTH — B OcOOeHHOCTH. CrelMaJIbHbIM H3yYeCHHeM COOCTBeHE 
YIJICHOCHBIX OTJIOXKeCHHH WM CaMHX YIrvieH B 9TOM palione To 1956—1957 rr. wy 
KTO, MO-cymlecTBy, He 3aHuMaJicH. OueHb MHTepecHble paOoTbl Ha OTICJbHB, 
oTpe3KaxX BepXHero yuacTKa p. Bustos mpoBoqnancb B nepuor c 1946 no 1956 r} 
M. M. Oynuuuospm, JI. E. Oddmanom, Bb. HW. Pri6axopsm, I. X. Dakine 
Hom, B. JI. Macalirucom, E. C. Pasymoscxou, A. C. Crpyrospim, E. C. Bay 
TOWWMHCKOH W Ap., HO STH HMCCeFOBaHHA WIM HOCH COW, peruoHaJbHb 
XapakTep, WIM ObWWIM NOCBALICHbI CMellMaJIbHbIM 3afavaM; OHM He CTaBUJIM mepeEl 
co6ol HH Wesu u38yYeHHA YIJIeHOCHBIX OTIOMKeHUH M yruleH TIA Bocco3zaHy| 
yCJIOBMH MX HaKOMJeHHA, HM 3aauv Mpornosa paciipocrpaHeHuA MposykKTmi 
HBIX TOJIU, JIA BbIABJICHHA TPOMBIWWICHHbIX 3amacoB yrslelH, HeOOXOJMMB, 
HapOJHOMY XO8AMCTBY. 

OOuaxKeHHOCTh KOPeCHHHIX OCAOUHIX MOPO B MCCJIeAYeMOM palione ABJIAeTC 
COBEPINCHHO HeOcTaTOUHOH, OOHAKeHUA OTCTOAT Apyr OT Apyra Ha 3Hauy 
TeIHBIE PACCTOAHUA, USMePACMbIe MHOTMMH JeCATKAMM KUJIOMETPOB; B yr 
HOCHBIX TOJIMMaX TpyQHO YCTaHOBHTb Haye*KHbIi MapKupyloulMul Topu3sonT WW 
conocTaBuleHud paspe30B. McceqoBatesibckue paOoTbl B palione B 3HauNTer1 
HOM Mepe OCJIOMHAIOTCA TAKHKEe WH TEM, UTO Ha BceH MWIOWaqu HeT HU OAHOH 6) 
pOBOH CKBaxKHHbI. TeM He MeHee, ONMpascb Ha PAX Somee uM MeHee NONE 
pa3pe30B yIvIeHOCHOM TOJMIH HM uCCJlelyA BCe yyacTKH HanOoee HHTCHCHBHOT 
YIi€NPOABJICHHA, Mbl MO2KEM LaTb NpeABapUuTeIbHy!0 OMeHKY OOUerO XapakTt 
pa yrvleHOcHOCcTH B Oacceline BepXHero TeyeHuA p. Bustoit. 

Tyurycckaad yrieHocnad Tova B HCCuIeyeMoM palioHe UMeeT CaMoe IIHpOKC 
pacnpocTpaHeHne, XOTA B IlJlaHe BU3yaJIbHO OHa MpelcTaBaeT COOOH Kak 6 
OCTpOBa, OTJCIbHbIE MATHA 3HAYHTEABHOM BeMYMHbI Ha OOIeM coHe pacmpe 
CTpaHeHHA H3BepAKeHHBIX HM NMpOKMacTHYecKNX Nopog. Han6oulee runcomerps 
YeCKH BbICOKOe MOJIOKEHME 3AHUMAIOT TPalllibl, HECKOMbKO HWKE pacnosaratore 
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|sHM TYPOreHHIX OOpasoBaHHii U yxKe 3aTeM — OCaJOUHHIe TOM, KOTOpLIe 
q\ObI BLINOJIHAIOT COBPeMeHHHIe pebeuble BNAaUHbI B Mpesemax nowjaqu. 
TJICHOCHbIe OTJIOAKe HUA LATMPYIOTCA HAMM Ha OCHOBAaHHH H3yYeHHA CIOpOBO- 
IeBbIX KOMIJICEKCOB HW @JHHHYHbIX HaAXOJOK (POpbI KAK KAMCHHOYTOJIbHbIC 
pmckue. Ecum takue dopmpt, kak Azonotriletes rectispinus Lub., Azono- 
qits spinellosus Lub. u xp., o6HapyxeHHbIe B HalNMX COopax B palione ycTba 

Jlaxapyaupsr u AmOapyaxa, XapakTepHbIl AJld HH30B HMKHeH TepMu, TO 
U iritetes gibberulus Lub. u Zonotriletes psilopteris Lub., o6Hapy2xenupie 
|B HeCKOJIbKO Oowlee HU3KHX TOPH30HTaX, TOUHO TaK 2%Ke XapaKTepHbl MIA 
KHero KapOoua. 

MaTepvasle yruieH HM MecuaHHKax no p. AMOapfax ycTaHOBJeH CHOpoBbil 
uexc Azonotriletes nigritellus Lub., A. pyramidalis Lub., Pemphygaletes 
ratus Lub., THNMUHBIM AVI MepeXOHOH 30HbI OT KapOoHa K HMKHeH NepMu. 
Sepxue-BuwiolicKkad yPueHOCHas TOVIMLa MOKeT ObITb COMOCTaBJIeHAa, C OHO! 
)DOHBI, C KaTCKOM (C2 + Cs) u OypryKaHHcKo (P,) cBuTamu CeBepo-3anaJ- 
paspesa Tyurycckoro Oaccelina; ¢ pyro, — wlwaHoBCKO-mpomMexyTou- 


| (Py*) w ampikaesckoli (C325) noxcButama Ky3ueuKoro 6accelina. 
lamuuouvlormuecKkHli MaTepHas, KOTOPbIM MbI pacmoularaeM, JaeT BO3MOx- 
Tb NOMOJHHTb Bocrounpmi paspes Tyurycckoro Oaccelina, mpHBeqenupiit 
1D. Pacckasosoii (1), momecrus Hay epemunckoli cBnTolt (C2 + Cs) 6ypryKmH- 
ro (P;), c KoTOopoH NasMHOsOrH4ecKH JOCTaTOUHO XOPOLIO YBASbIBaIOTCA 
<HenepMCKHe OOpasoBaHHA Ha Halle Moulaqu. 

OoujaA mioumagb Bepxue-Bumolickol yrsueHOCHOH TOM MCUMCAAeTCA B 
| —150 m. BHO JoMuHupyrollee MOMOKeHHe B Paspezse 3aHMMaIOT MecuaHUuKU 
465%), 3arem aseBpouuTE! (12—14%), apruanutTer (8B—10%), yrau (5— 
)) u Kouraomepats! (3—4%). [lecuanuku, Kak mpaBusio, 3aHuMaloT Kpaiinne 
OXKCHUA: OHH MOKPbIBalOT HM NOMCTHMIAIOT HEMOCpeACTBeEHHO NpOAYKTUBHYIO 
ly TOJWIN. 

B orjebHbIX clyuaix, Kak, HampumMep, Ha AMOapyaxe u Uauane, umeer 
‘TO MOUTH NOJHbIM Cpe3 MeCUaHHKOBOL TOM, H TOra WacrTbl yria 3asleraor 
MOCpeCTBEHHO NO TpannaMu HIM COBPeMeHHbIMH OOpa30BaHHAMu. 
(CBoqubii paspe3 Bepxue-BusmolicKkol yrieHoCcHOH TOMIMM mpeaqcraBaerca 
pOULMX YepTAaX B CJIeAyIOULeEM Bue: B OCHOBAHHH TOU 3asleraloT NecuaHHuKu 
BHOH 3e€PHHCTOCTH HM MJIOTHOCTH, MaCCMBHOTO CTPOeCHHA, MpeHMyLeCTBeEHHO 
laplleBble, H3peqKa YepeyIoulMeca C MIOTHbIMM aJIeEBPHTHCTHIMH NecuaHHKaMu. 
\ HMMM paciOvlaraeTca Nauka MWlacTOB yA, MepeMerKalollasicA C aJIeBpo- 
‘TaMH, YIIMCTbIMM apruJJIHTaMM HW TOHKMMH MpOCJIOAMH MWJIOTHBIX PIMHHCTbIX 
jlepuTos. Ene pple 3asieraeT CBUTa pa3HO3CPHUCTHIX TOJIMMMKTOBbIX MH KBap- 
(BbIX I[l@CUaHHKOB C MaJIOMOLL[HbIMM JIMH3aMH YIVIA, CKONJICHHAMU IWapOBbIx 
| KapaBaeoOpa3HbIxX H3BECTKOBO-MeCUaHHCTHIX KOHKpelu MW OOWJIbHBIMU OCTAaT- 
MM MUHepasIM30BaHHOl ApeBecuubl. Kak mpaBHJl0, JIMHSbI yd BKMOUAIOTCs 
/aJIeBPOJHTEI. Ota WayKa MepeKpbIBaeTCA MpOMMaCTKOM KOHTVIOMepaTOB MOLI- 
scrbio 0,40 m. B mecuaHukaxX Nauk YacTO HaOwmOJaeTCH TOHKaA KOCas CJION- 
crb. Ene Bpilue 3asleraeT Tosa CBeTJIO-CepbIX Pa3HOSePHHCTHIX mecya- 
ItKOB MOHW2KeHHOM MWJIOTHOCTH, MepeKpbIBaemMaad 6—7-MeTPOBLIM MWiaCTOM ap- 
[IuMTOB. Paspe3 3aBepliaercA B CaMOM BepXy KOHTJIOMepaTaMM MOLLHOCTHIO 
6 M Cc NOKppbIBalollelt ux 30-MeTpoBoH ToOMMeH KPyNHOSepHHCTHIX MecuaHH- 
E yspeqKa mepeMexKalol[uxcaA Cc HeOOJIbIIMMH poliacTKaMH KOHYJIOMe- 


ATOB. B oOuleM FOpH3OHTaJIbHOe SaJleraHue yIvIeHOCHOM TOJIIM HeMmpepbIBHO 
Apyllaerca MeJIKOH CKslaqyaTOcTbiO (B mpesetax nayenul oT 2 JO 10—12°), 
fO MO3BOJIAeT OXAPaKTePpH30BaTb 3aeraHue Bepxue-BuwroHcKux yrvleHOCHbIx 
rlowKeHUH KaK BOJIHMCTO-ropH30HTabHoe. B OTeJIbHBIX CJTyUaAX, KaK, Ha- 
vumep, B ycrbe p. JlaxapuaHbl, HapyWleHHe MepBOHAaYaIbHOTO TOPH30HTAIIb- 
DrO 3aJleraHHA TOM CBASbIBaeTCA C HeEMOCPeACTBeEHHOH OIMSOCTbIO Tpalila- 
ro MaccuBa, NpHnosHABUIero Ha 30—35° ocajouHble NOpOsbI NpH CBOeM BO3- 
iMaHuH. Oguako Takoro TuMa HapyUWICHHA UpesBbIYaHHO PeKH; OCHOBHas xe 
acca JMCOKaWM yrueHOCHOM TOJIMH M YFOJIbHbIX MaCTOB Illa 3a CYeT TOJIb- 
 HeOOJIbIIMX TEKTOHHYeCKHX HalipsxKeHHH. 
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Ucxona u3 o6mlel reomormyecKoH OOCTaHOBKH MU YUHTbIBAA, B YaCTHOCT 
nioWaqu pacnpocrpavHeHua oTOKeHHnH Ml€pMCKO-KaMeHHOYTOJIbHOTO BOspacTa 
MHTCHCHBHOCTb YIVICIpOABJeCHHM, MbI BbIeAeM B OacceiHe BepXHero TeyecHHY 
p. Buuitol HeCKOJIbKO yIvIeHOCHBbIX PaHOHOB, B paHHllbl KOTOPBIX BIMCbIBAIOTCS 
BCe TOUKH yIVIeNpOABJIeHH B BU OTACbHbIX BbIXOJOB yIvieH WH MeCTOPOK 4) 
weHuli, a Ha3BaHUA palioHoB Jalorca no reorpaduyeckomy MmpHsHaky. : 

Kak 92TO BUHO M3 CcxeMbI (puc. 1), BbIeAeMbIe yIvIeHOCHbIe PaHOHb! Ht 
conpukKacaloTrcd CBOHMH TrpaHuiamMu. OcraBJisemMble Mexkjly rpaHullaMu patio.) 
HOB «IyCTble>» IMpOCTpaHCTBa HyKH | 
paccMaTpuBaTb He Kak conepiicHia 
Oe3yrOJIbHBIe OecnepcneKTHBHBIE}: 
yuacTKH, a Kak TvioWlayqHw C HeACHOH| 
oOcTaHOBKOH. Ke 

B 6eperopbix OOHaKeHHAX M0}, 
p. Bumtoio HaMH HeOJHOKPaTHO$) 
(PHKCHPOBaJIHCb BbIXOAbI YrJICHOCHHIX}: 
OTJIOMECHHH HW yrvieH HEMOCPpeCTBEHHO§. 
m0  MOKpOBHEIMH OOpa30BaHHuAMAl 


He TOJbKO B lipewewaxX 3akapTHPo-, 
BaHHbIX Mmloulayen PpacIIpOCTpaHeHHG } 


Tex mvwomaqax, rye B HacTosiee, 
BpeMA (UKCHPyIOTCA U3BepXeHHble} 
WJM NM pOKJacTHyecKne NOpoOBsl. 
HesHayuntesbHoe uCKIOUeHHe MOryT 
COCTaBHTb Te yuaCTKH, re Haxosu- | 
Puc. 1. Cxema pacnomoxeHua yreHOCHBIX palio- JyCb KaHaJIbl, 110 KOTOPbIM mpoucxo- 
HOB BepXHero TeyeHHA Pp. Busioli: 1 — Yaaxau- Mio BTOpxKeHHe B OCATOUHBIe TOMLIN | 


| 
Y 
H 


Bascxkuh, 2 — JlaxapuaHo-Am6apyaxckul, 

3 — Uan6anyuncknii, 4 — Syp9x-Uauancxnii, MaIMbl. : 

5 — Youo-Uoxuyonpexuh, 6 — AxtTapaHyuu- HaunHad c KpauHero, CeBepo-3a—! 
ckuH, 7 — Mapkoxknuckuili nafHOro, cekTOpa ucclelyemol m10- 


: Mali, B paHOHe HWKHHX TeyeHHE , 
pp. Morgp, Yuaxan-Bapa u Ilotenaxta (npurok Bustos) sriyensetca VY a a- 
xaH-BaBpeckui yruenocubil pation. 3yecb, no p. Moray, Bcrpeyen nacr 
yruid. MollHocTbIO 2,0 M 4 HeCKONbKO mMponsacrKoB no 0,20 m. Ilo p. More-, 
HakTa Tak?ke (UKCHPYIOTCH BbIXOZbI MaJIOMOMHEIX muactos (0,10—0,20 M);. 
MHTepeCHbI€ BbIXOJbI YI 3aMeyeHbI nO p. Yuiaxau-Bape, cpeqH KOTODpBIX - 
MOXKHO OTMETHTb CJIOXKHHIN WwiacT yruia MoutHocTHIO 2,70 M, cocToAMni M3. 
Tpex nauek. IInomaqb Yaaxan-BascKoro yrmenocnoro paliona onpezenserca | 
B 1640 xm?. 

JlaxapyuanHo-AmMOapRaxckult yrnenocuniii palHoH OXBaTbIBaeT 
nvlomayb B 2275 xm’. B ero npemeax oTMeualoTca MHOrOUNCIeHHBIC BbIXOJIbI 
yruieH, Cpe KOTOPbIX MOXKHO OTMETHTb TakuHe, Kak YpyoK-XavHcKoe MecToO- 
pow eHHe, PaciOJIOwKeHHOe NO MmpaBomy Oepery p. Bustos, B 13 KM BpIUe 
yeTba p. Jlaxapuanbl. Syecb, Ha mpotsaxKeHnu 500 M Baomb OeperoBoro CKIOHa, 
YETKO MPOCeKUBACTCA CORKHBIM MWacT yrvia MowHoctTHIO 1,87 m. B npuycrse- 
BOM, HWKHEM H CpeHeM yuacTKax p. Jlaxapuanbl dukcupyiwres mach yrs 
MoutHocTbIO 0,80—0,90—1,10 mM. 


B umxkHem Teuenuu p. AmOapyax HaOmojalorca BBIXO{bI JByX mIaCTOB 
yrix MoutHocTbIo 0,80—0,45 M. i 

Tperui, Tan6anQuuCK4H ii, yruenocunili paiion Bbienserca B mpe- 
Hewax PaCcNpOCTpaHeHHA OCaQOUHbIX OTMO%KeHHH BOKpyr UanOaHyuHcKoro Me- 
CTOPOXKeHHA (HaSBaHHOTO Tak ee B 1931 r. B. . Jlvrmapom). 3zecb, wa mipa- 
BoM Oepery Bustos, B 45 kM Bpme ycrba p. UnpKyo, ua 160 mM Bron Oepero- 
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| oOuaxKeHuA NpOTArMBaeTcaA MwiacT yruia mMouHocThio 2,40 m. Tlnomayp 
Ha ompelesaetcaA B 550 KM?. 

eTBepTbld, ONbIK- YauwaucKu it, yrmenocuplli palion OXBaTbIBaeT 
30k p. Bustos Mexyy ero nputokamu — pp. UupKyo u Uonoli, u nuxune 
TKM JIEBBIX IIpHTOKOB p. Bustos — pp. YaaxaH-Oypak u Uauana. Syecb 
"KaXKeM TOJIbKO Ha BbIXOJbI JBYX MJaCTOB Yrvii MOWLHOCTHIO B 1,60 u 1,90 Mm 
OKHeEM TeYyeHHH p. YilaxXaH-Ofb9K, Ha mlacT MouHOcTHIO B 1,05 mM no p. Ua- 
|, Ha JIeBoM Oepery Bustos B palioue o. Appibira (mulacT MomtHocTHIO 1,00 Mm), 
KM HuxKe nopora JlapKbiiax, u Ap. [noulayb pationa onpeensercaB 2130 KM’. 
Into, Youo-4YoxuyoupeKu it, yrexocublii pation 3annmaert nep- 
IMeCTO TIO YIJI€HaCbIIIeHHOCTH Ha BCeH MCCIe_OBaHHOH mnuiomaqu. VM no 
one, uw m0 p. Busroh (oro. Mac-Appi Jo ycrbsa p. J[bioHKIOKKe) naGO10alorca 
(bHBIe YIJIeNPOABJICHHA B Bue BHIXOAAMLMX Ha JHEBHYIO MOBEPXHOCTb Mla- 
yrvieH M CNVJIOWIHEIX BBICbINOK YIJIA, MPOTATMBAaIOWMXCA Ha MHOTHe COTHH 
(0B. B sTOM palione cdbukeupyertca or 3 no 5 macToB MomHocTHIO oT 0,60 
,60 M. IIomayb paliona onpegzensetca B 2900 Km?. 

Mecroh, AxTapaHAUHCKUH, yraenocnbili pation pacnonoxen Ha 
lem BocToKe Tynrycckoro Oaccelina, B 30He ero 3aTyxaHus. B ero rpanu- 
aMH BBOJATCA BCe TOUKH yIrvienpoABeHUuH nO p. Busmioio Ha oTpeske OT 
(bIOHKIOIOKe JO ycTba p. AxTapaHabI u no camoli Axrapanje. 
[WrJIeNpOABJICEHHA HaOwOaloTcaA no Busiolo B patoHe nopora Kycarau, 
(M BOIM3H ycTba p. JlypaaHo (7Ba nuacta) u Ha eBoMm Gepery p. AxtTapaHaB, 
IIpHyCTbeBou uacTH. Syecb, B 50-MeTpoBoM GeperoBoM O6HaxKeHHU OCaOU- 
#/ TOM, y CaMOro €e OCHOBAHHA, 3aJleraeT NMAaCT yrsia MOLHOCTbIO Jo 1,00 m, 
bMaTpHBalollulicsd Ha PpOTAXKCHHK 500 M Byob Gepera. Pasmeppr AxtTapaH- 
Koro yrsieHocuoro paliona ONpele/AIOTCA B 900 Km?. 

Cenemoit, MapKoKUWHcKu ii, YIIeHOCHBIM PalOH BbILeMAeTCA HAMM M10 
epHasiaM yYrOJIbHO-reoiorMuecKOH NoMcKOBOH napTuH AMakaHCKOH 93kcme- 
fia MunuctepcTBa reovioruu uw oxpaHbl Heap CCCP (E. C. BaptommucKas), 
i cbopMasbHO OH HM He OTHOCHTCA K Oacceliny BepxHero Teyenua Buutoa. 
fib, Ha cOonx Oeperax p. Mapkoxkn (mpaBoro nputoka p. Mapxu, Bmajat- 
9) 8 Busion B palioue noc. Hiop6a), B 8 KM Bpllue ycTba p. JxKenHHIbI, WacT 
Wik c HeBpiepxaHHOH MOMHOCTHIO (OT HeCKOJbKHX CaHTUMeTpoB Jo 1,2 Mm) 
iraruMBaeTCcA Ha 6 KM BAOub Oeperos. I]noujaqb MapkokuHcKoro pahoua ompe- 
#fetca B 180 km*. Bansocrb storo paliona k JJangpuckomy aJIMa30HOCHOMY 
’ 3HaYHMTeJIbHO NOBbIMaeT XO3AHCTBeHHOe 3HayeHHe MapkokuHckux yruel. 
lo merporpaduyeckuM mpH3HakaM yrsu OacceliHa BepxXHero TeveHHA 
{MIO B MOfaBJIAIOULEM KOJIMYECTBE OTHOCATCA K Klaccy ryMHTOB uw Nospasye- 
te Ha pA, THNOB, H3 KOTOPbIX HanOoJlee XaPpaKTePHbIMH MW MMEIOWIMMH ILH- 


De PACMPOCTPaHeHHe ABJIAIOTCA MATOBbIC YyIvIH ((PIOSCHOBbIe AIOPeCHbI, CMe- 
ble MMHepaJIM30BaHHble JOPeHbl) MH MOJYMaTOBble (KJIapeHO-]OpeHbl). 
MHHTeJIbBHO MeHbIUee pacipocTpaHeHHe MMEIOT NowyOulecTalue yr (KyTHKy- 
Ile MopeHo-KNapeHbl, MMHepaJIM3OBaHHble JIOPeHO-KJapeHbl). 

bulecTaAlue YIM (KCHJIeCHOBbIH KapeH MW Ap.) BCTpeyaloTcA B OOJIbINHHCTBE 
HlaeB B BUJe MPOCJIOEB B NOJIyMATOBbIX M MaTOBBIX yruiax. B patione mopora 
iran- Yopan wa Bustoe sperpeyalotcaA yriu Kiacca CamponesHTOB WH epe- 
(HbIe PaSHOBHAHOCTH OT TYMMTOB K CamponeJieBbIM yIVIAM. 
ba OUeHb HeOOJIbINMMH MCKIIOYVCHHAMU, YIM B OacceliHe BepXHero TeyeHHA 
‘WOH OTHOCATCA K rpymne NepeXOLHbIX OT OyPbIX K KAMeCHHbIM MH COOCTBEH- 
AMCHHBIM (JJIMHHOMJIaMeCHHBIM) C H€3Ha4HTeJIbHOH CepHUCTOCTbIO, MaJIOH 
HOCTbIO MH JOCTATOYHO BbICOKOH TenNJIOTBOPHOH CnOCOOHOCTBW. 


\DuOupcKoe oTZeneHHe SkyTcKoro duuMana Iloctynuao 
Axkayemuu HaykK CCCP PISTIGT959 


IWMTHPOBAHHASA JIATEPATYPA 
E. C. Paccxasosa. MOUII, 33 (5) (1958). 
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Jloxaxaynn Akagemuun nayrx CCCP 
1959, Tom 127, M3 


rEOJOrHy 


A. HW. AHATOJIBEBA u A. J. WEJIKOBHHKOB 


O CPEAHEKEMBPHHCKUX KPACHOLBETHbIX OTJIOKKEHH AX 
FfOrO-3ANAMHOFO CKJIOHA BOCTOUHOTO CAAHA 


(ITpedcmaeaexno axademuxom A. A. Tpomumyxom 6 III 1959) 


Jlo nocieqHuero BpeMeHH CUNTaIOCb, YTO pacnpocrpaHeHHe KpPaCHOMBeTHBL 
OTJIO*KeHHK B paspesax KeMOpua Bocrounoro Casua orpanuyeHo Mayckum mp¢ 
ruOom uM Oaccelinom p. BanaxtTucon. IIpapya, BbIXOAbI KpaCHOIBeTHbIX MOpolt 
cpequ KapOonaTHbIxX OOpasoBaHul KeMOpHa OblIM U3BeCTHLI C WaBHUX NOP ely, 


RD PUB AERC J 
me a {lap.Howmyna TL 
HpacnotypaHcK BitTenex Ox ee THK yAWHO 
t se NB T« B.HHbIWH oBHkynosKa 
Oe iP Tenn.Haiouy® Jb.Canba 
\ Tponukoep " (Hypent ye 
<* S 
ez at 
Ke : iit! 
<@) ay BosranoOMMMTN Se Rao iad es 


Ml 14 
Migs Cenenogexoe ’ 


lpasHyxaod 
\ 


UMM" "1 


9 SS QMMHY CHHCH o3. 5. Korgnixyavcxoe X 
Ee : ae 


Puc. 1. O63opHaa Kapta paliona. 1 — naomann PpacipocTpaHeHwA KeMOPHHCKUX KpaCcHO- 
UBeTHBIX MOpon, 2 — mMecToHaxoxyenuve cbayHbl 


Ha Typ6mHo-CplquHCKOM Mex Ly pete, HO HacTosero BDe@MeHH BCce HCCJeOBa\ 
Tem ((*,”) H Ap.) Mpeqnouarator, uro HMeIOT B 9TOM palioHe Jeno c J{@BOHCKHMIE 
KPaCHOUBeTHBIMH OTJIOXKECHUAMU, 3aJleraloluluMu B rpabeHax. 

Jlerom 1958 r. yqanocb ycraHOBHTb, UTO HMeHHO Ha Ty6uHo-CrlquHCKON 
Mexkytypeube (A. HW. Anaroubepa), a TaxxxKe B OacceliHe p. Kusupa Ha moujaaqu 
Taroreiomen K r. Apremoscxy (A. JI. Wenkopuuxos), KpacHoupernuie TOpogy 
BXOJAT B COCTaB Ppaspesa KeMOPHUiCKNX OTIOXKEHHH 1oro-3anaqHOrTo cKOHa BO 
crouHoro Caana (puc. 1). 

Bowee Toro, B cormacHO MlacTyIOULMXca OTAOKeHUAX, BMeULAIOULUX Kpac, 
HOMBETHBIC NOPOMbI, a TakoKe PallMa/IbHO 3aMellaloulNX NocMeqHHe, UMeeTCA cay) 
Ha TPHJOOUTOB CpeyHeKemMOpuHiickoro Bospacta. a | 

Bo scex palionax toro-sanayuoro cKova B. Casua 3TH KPaCHOLUBeTHbIe OT 
AOKEHUA MONCTHAIOTCH KapOOHaTHO-claHeBLIMH u apdby3HBHO-OCcaqOuHBIME 
mopoyaMu KeMOpua. | 

B sanayubrx pationax Ty6uno-CpiquycKoro Mexypeubsa (p. Tena Karoy 
ce. B. Tenex) nogerumarouyve nopoyb o6bequnsioTcs B TeJI@KCKYIO CBHTyY (MOH 
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pckyio —- m0 [T. B. Tlonakosy) nmpeumyulecrBeHHO KapOonaTHOro cocTaBa, 
‘$8 OCTa/IbHBIX PpawOHax 9sTOTO Mexyypeuba (cc. B. Kupuuu, Bparuuo, 

[B. uw H. Haxystm4o)—s KubILIMHCKyt0 CBUTY, B CTPOeHHH KOTOPOIi HOMHMO Kap- 
ATHBIX MOPOK yuacTBy!oT pasHooOpasHble CJIaHILbl H 9pPpy3HBHO-TyPorenuble 
asoBaHua. B Oacceline p. Kusup stu orsoxKeHua MpescTaBJeHbI JOOMU- 
MpOBaHHbIMM H3BeCTHAKaMH YHOM*KeKCKO cBUTHI. Ha 3Tux cyllecTBeHHO 
f)OOHATHBIX CBHTAaX B OOJIBINMHCTBe ClyuaeB COrmacHO HU pexke c HesHauNTe/b- 
Mf M€PepbIBOM 3aeraeT B 3allaqHbIX palOHax 1oro-3amaqHOorO cKIOHa Boctou- 
io Caana cputa Tennoro Kaioua, a B BOCTOUHDIX — 6e3bIMAHCKaA CBHTA, CJIO- 
HHbI€ I€CTPOMBETHO-KPaCHOUWBeTHbIMH TyPOreHHO-OcaZOuHBIMH ToOposamu. 
pitanGounee THNMYHbIM Paspes KPACHOIBETHBIX OTJIOXKCHHH B COCTaBe KeMOpHA 
ara Tensoro Kmoya) ycTaHaBuJIMBaeTcaA B OaccelHe p. Tensmpli Katou, kK ce- 
ly OT OJ[HOHMeCHHOH depMbl. Syecb .Ha U3BeCTHAKAX TeJICEKCKOH CBUTDI 
I aCHO, COXpaHAA CeBepO-BOCTOUHOe MpOCTHpaHHe H MOHOKJIHHAaJbHOe KpyToe 
Lae Ha CeBepo-3anay, 3aleraioT KpaCHOBaTO- H JIMJIOBaTO-Oypbile mopognl, 
‘P2ACTaBJICHHbIe YepeOBaHHeM Pa3HO3ePHHCTHIX MOJIMMHKTOBbIX Me@CUaHHKOB HU 
DOMeCUaHHKOB, NOPpPUpPHTOB UH UX TYPOB, MeKO: HM KPYMHOFaJIeyHbIX KOHTVIO- 
paTOB. KpacHOuUBeTHble NOPOAb, JOCTHTaIollHe B 3TOM PalioHe MOLLHOCTH 350 M, 
Het HMKHIOIO UacTb paspesa cBuTHI Tenoro Kyoua. OctTaibHas yacTb pa3- 
ha CBUTHI COCTOHT H3 H3BECTHAKOBO-CJIaHIeBbIX OTJIOXKeCHHH. 

# Mmennuo orcioga, K woro-3anagzy or depmpr Tenmoro Katoua, 43 mayKu 3eue- 
)|BaTO-CePbIX AJIEBPOJIMTOB, 3a/leralouluX, MO HalHM JaHHbIM, BHYTPH paspe3a 
CHOWUBeTHBIX MOpog, O. K. Ilomeraepo no c6opam T. B. Ilomsakosa (*), snep- 
> Hallefiuero B STOH TOME TPHOOHTOB, YCTaHOBJeH MpeAcTaBHTeIb pola 
histocephalis, XapaKkTepHbIi JIA PaHHero cpeqHero KeMOpHA. 
Takum o0pa30M, No dayHe TPHOOHTOB onpememAeTCA cpeqHeKeMOpHiickuh 
pact He TOJIbKO KpaCHOLUBeTHBIX OTJIOMKeHHH, HO HM BCeH CBHTHI. CBuTa Ten- 
ro Kaoua TyOnHo-Cplquuckoro Mex ypeuba (pallMaJIbHO H3MCHUMBA, BCJIEI- 
sHe 4erO MO HalpaBJIeHHtO C wro-3allajla Ha CeBepO-BOCTOK, OT c. TpoulKoro 
jauouy c. b. Temex, B cocTaBe ee HaOsIOaeTCA YBeJIMYeHHE POJIH KpacHOLBerT- 
X MW TYCOreHHBIX THOpOX HM COOTBETCTBEHHOe YMEeHbINeHHe 3HAYeHHA cepo- 
PTHBIX. 
B patione cc. B. Kupnun u ag. H. uw B. Huxyanuo KpacHouBerHble OTIOXKeHUA 
MOJIHAIOT WCHTPaJIbHYy!O UaCTb KPYMNHOM CHHKJIMHAIbHOH CTPyYKTYPbI, MpoTsa- 
}Baloulelica B CeBepO-BOCTOUHOM HalpaBsennH. Kpbiiba CHHKIMHaIN C10xKe- 
| W3BECTHAKOBO-CJIaHUeBbIMH WM acpy3HBHHIMM MOpoaMH KHBILIMHCKOM CBUTHI. 
}) ACHOWBETHbIe NOPOAbI HaO MO LaloTcs B paspesax Mo JeBobepexkbt0 p. B. Kxpuun, 
>. B. Kup. 3ecb Ha 3eJIeHOBaTO-cepbIX KapOOHATHbIX CJaHWaxX KHBILIHH- 
Ib CBUTbI COracHO 3aleraeT Mauka KPaCHOLIBeTHO-CepOllBeTHHIX MOPO, OOpa- 
iBaHHad MepecsauBaHHeM CJaHIeB BHIIHEBO-KpacHOro H 3eJIeHOBaTO-ceporo 
eta. [IpumepHo Takoli Ke pa3pe3 KPaCHOMBeTHHIX MOpO HaOsOMaeTCA U BPali- 
fax jt. B. u H. Huxysauno, c TOM TOMbKO pa3sHHIleH, YTO B COCTAaBe TOJILLH 
MeTHYIO pOJlb MpuoOperaloT KpaCHOMBeTHbIe MecuaHHKU, TypomecuaHHKU NU 
urioMepaTbl. MoniHocTb KpaCHOWBeTHOH TOM B STHX pawOHax NOcTHTaer 
—100 M. 

KpacHolperHble mopogbl B patione c. Bparuno TakxKe 3avieraloT B WeHTpavib- 
\f WacCTH CHHKIMHAIbHOM CKIaQKU, KPbWIbA KOTOPOHM CJIOAEHbI OTJIOXKCHUAMH 
IMeLIKOBCKOM HW KHBILIMHCKOM cBuT (q. Kamemxu, Oaccerty p. Lymm). Paspes 
HencTaBsieH MepeclaMBaHHeM MOJIHMHKTOBbIX NeCYaHHKOB 3eJIeEHOBaTO-ceporo 
| kpacoparo-Oyporo wpeta. IlecuaHHKH MpeHMYLLeCTBeHHO TOHKOSEPHHCTHIe, 
jOMcThIe H MaccHBHbIe. Cepepo-BocrouHee c. BparHHo, B OKpecTHocTAX J. Be- 
OBKH, MecuaHHKH MO MpocTupaHuio cMeHAIOTCA CaHWamMu. MoulHocTb kpacHo- 
leTHOrO pa3pe3a B palione c. BparnHo ue mpespinaer 150 M. 

Takum o6pa30M, KpaCcHOUBeTHble MOPOAb B pationax Ty6uHo-CpiquHcKoro 
HK ILype4bA 3asleraloT He B rpaOeHax, a COrmacHO MacTy!OTCA C MOMCTHIAIO- 
iz M MepeKPbIBaIOULHMM MX H3BECTHAKOBO-C/aHIeBbIMM MOposaMu KeMOpua 


4 


; I 
4 


| 


HECOMHEHHO, ABJIAIOTCA KEMOPHHCKHMH, a He JCEBOHCKHMH, KaK HX CYHTAJIH oO 
Moro MocseqHero BpeMeHH. 
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AuvaslOruyuHble 10 CocTaBy H CTpaTHrpaPHyecKOMy MOJIOKEHHIO KPaCHOUEe 
HO-I€CTPOLBETHIE MOPOAL! B paspesaX KeMOPHA HaGOJOLaloTCA HW Ha BOCTO! 
oro-3anaqHol uactu Bocrounoro Casua, B Oaccelive p. Kusup, rye OHH Mpocd 
*KeHbI B Oacceline NpaBbIX MPHTOKOB p. UnOux*KekKa, B CpeAHeM TeEYCHHH P. Jie 
Ha Mexyypeube Kacnpi, Kanapi6pi, a Take B ucTokax pp. Besoit u Moxapk 

B sTHX pafionax Ha U3BeCTHAKaX UHOMRKEKCKON CBUTbI COTIaCHO 3aJleraK 
NeCTPOUBETHbI€ H KPaCHOIBeTHbIe TYPOreHHO-OCaJOUHble NOPOAI, OOEAMHACME 
B 6e3bIMAHCKYIO CBUTY. BesbiMfHCKasd CBUTa 3aHHMaeT Takoe Ke CTpaTHrpa@uy 
cKoe MOuO*KeHHe, UTO H cBuTa Tensioro Kyoua, MB ee COCTaBe OTMeUaIOTCA 6) 
POBaTO-JIHJIOBbIe TYPPOreHHO-OCaOYHbIe NOPObl, COOTBETCTBYIOWLME KPAaCHOMBe) 
HbIM OTJIOXKCHHAM CBHTEI Tensioro Ksoua. Han6ouee THNHYHBIN paspes KpacHi 
I[BETHO-N€CTPOUBETHHIX OTJOXKeHHU HaGwoLaeTcA B Oacceline p. UnOuxek, I 
pyubio Kamenuas Besbimauka, rye OHH MpecTaBJieHbl yepesqoBaHuem OypoBaT 
JIMJIOBLIX H OJIMBKOBO-3@JICHbIX TYOcaHWeB, TYPOreCHHO-KPeMHHCTHIX aprH. 
JIMTOB, JIMTOKPHCTaMOKMacTHYeCKUX TY*oB Hu TydponecuanukoB. B MH38ax HM 
BECTHAKOB, 3aJePalOllMX Cpe MeCTPOLUBETHBIX OTJIOMKeHHH HHKHeEM YaCTH pa 
pesa Oe3bIMAHCKOH CBUTI m0 KI. Ocunosomy, A. JL. Wemkosuukospim coOpat 
cbayHa Tpu06nTOB, cpeau KotopoH A. T. Cusop yKasam Chondragraulis minu 
sinensis Lerm, Olenoides ex. gr. convexus Lerm, Olenoides cf. hibridus Rese 
Kooteniella Slatkowskii Smidt, Erbia ex. gr. Sibirica Lerm u apyrne (opME 
OMpPeeIAIOMLHe BO3PAaCT OTORKeHHH B MpesemaxX BepXH HHXKHErO — HUBbI Cpe; 
Hero KeMOpua. BesbIMAHCKad CBHTa H OCOOe€HHO MeCTPOUBeETHO-KpacHOUBe 
Had UacTb ee paspe3a :alldaJIbHO H3MeHUMBA, BCJIECTBHe YerO B IOrO-BOCTOUHO 
HallpaBJIeHHH YBeJIHYMBaeTCA KOJIMYECTBO KpaCHOUBeTHbIX Nopogx. B paspes 
3TOH CBUTbI, pasBHTOH toxwHee r. Moviom, B ucToKax pp. Beno u Moxkapx 
mpeo6ayaioT JIMJIOBaTO-6ypble KOCOCJIONCTbIe NecuaHHKH H TyonecuaHBET, 
TYPOCaHUbl, JMTOKPHCTaINOKNacTHyuecKKe TYbl CpeqHHx sPy3HBoB uu NaBCH 
O6peKuHH. | 

H3n0xKeHHbIe BbILWe CBEJeHHA O KeMOpHLickKHX KPaCHOLBeTHBIX OTJOXKCHHA 
Ty6uno-CriquucKoro Mexypeubsa u Oaccefina p. Kusup noKkaspiBaioT, 4TO HI 
BceH TePpHTOPHH toro-3anaqHoro cKkoHa BocrouHoro CasHa OHU 3aHHMaloO 
OJMHAKOBOe CTpaTHrpaduyeckoe NOMORKeHNe UH MpHypOuvBaloTCA K Hv3aM cpel 
Hero kemMOpusa. Pe3kan cdbalvaibHad W3MCHYMBOCTb M HENOCTOAHCTBO JINTONOTH 
yeCKOrO COCTABa KPaCHOUBeTHbIX NOpok MaloT OCHOBaHHe pesnosarath, Til 
HaKOMJIeHHe UX, MO BCeH BePOATHOCTH, NpOMCXOAMO B MaryHHbIX YCJIOBMAX| 
XapaKTePH3yIOUMXCA HEYCTOMUUBbIM Pe2xXHMOM CeAMMeHTAILMH. ] 


cs 


WuctutyT reomormu u reodusuku floerynuso: 
Cu6upekoro oTyeneHus Dt AL 1959 


Akayzemuu Hayk CCCP 


UHMTHPOBAHHAA JIMTEPATYPA . 


tT (De Bacwtuuckas, Msp. yr, s. 4 (1947), 2 A.T. Bonorgzun, Tyl 
6uHO-CucuMckul p-H (MuHycHHCKO-Xakacckuli Kpali), OrTuer o reonoruueckux HecsenoBa HHA? 
1924—1928 rr. Tp. BFPO, HKTI CCCP, s. 198, 1923. *T.B. TLoasaxK os. Mas. Tomex 
HOJIMTeXH. HHCT., cep. reom., 90 (1957). 
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7Joruayp Akagemun nayrk CCCP 
1959. Tom 127, N3 


TEOMAOrH A 


M. M. BECEJIOBCKASA 


HOBbIE JAHHBIE O BTOPHYHbIX MOJIEBbIX WNMATAX 
B BEPXHEMFPOTEFO3OHCKHX -OCAXOUHbIX NOPOJAX 


(ITpedcmaeaneno axddemuxom H. M. Cmpaxoesim 24 III 1959) 


HIBJIGHHA KaJIMeBOrO, HaTPOBOrO, a TaK%Ke MarHe3svabHOrO, *eesucTore 
}/InKaTHOrO MeTaCOMATO3OB WIMPOKO paclipocTpaHeHbl B JOKeMOpHIicKUX, B 
heHHOCTH Re HHKHeapXeHCKuX, Nopofax HW eTasbHO M3yyeHbi MHOFHMH aB- 
fim ((°,°,° ) m ap.). 

Ipoueccni ME€TACOMATO3a ABJIAIOTCA 3HAYHTEIbHO Ooslee MO3QHHMH, 4eM Bpe= 
(Opa3s0BaHHA CaMOH MOpobl, H HaJIOXKeHHBIMH Ha NepBHYHO OOpa3s0BaHHble 
bl. 
see IUHpokoe pa3sBHTHe B HHKHeapXelicKUX NOpOfax MMeeT KaJIHeBbIl 
SOMATO3 (MHKPOKJIHHH3allA) H pexKe — HaTPOBbIH, O KOTOPbIX HM FOBOPHT- 
sToH padote. IIpu usyyenun MaTepHaJIOB ONOPHBIX CKBaXKHH 10 Pyccxoit 
mbopme mpolecc MHKPOKJIMHM3AalNH, oTmeueH A. WU. Tegamenxo u apropom 
| padotp (4) B mopoyax ckBaxkHH B' KotembHnue, Tokmoze, AvatpipcKoi, 
Feuxoli, Kuxuucxoli, JIpicxoscKoli, Tipygoscxoii, Yapanoeckoit, FOn0B0- 
NMe Ne 5, Paxxckol uw pyruxX CKBaxKHHAaX; HATPOBbIM MeTaCOMAaTO3 — B II0- 
CKBa@KHH B ToppKomM, Paxcxke, Ilopeyxow, Kotembunue, FOnoso-Minume 


. I]. ®nopencxum, T. A. Jlanunckol u B. C. Kusa3epbim TakxKe eTabHO 
MHbI ABJICHHS KasIMeBOTO MeTacoMaTosa M10 MaTepHaviaM OyPOBbIX CKBaXKHH 
o-YpasbeKxoro pernoua (*). Ha cocTtaBseHHOH HMM reoulorMyeckow rapTe 
| VI€HbI yuacTKH HavOoVIblero pasBHTHA MUKPOKJHHH3aNN. Hamu B Bosro- 
IbCKOM PefHOHE MUKPOKJMHM3AIlUA H3yYaach B MOpozax Cepepokamcxoli 
exkuHbt Ne 12, [lo 7aHHbIM YNOMAHYTHIX BbILWe ABTOPOB, MHKPOKJIMHH3allnA 
Wtickux oOpas0BaHHl BbIpaxKaeTCA B NOABJIEHHH B Nopose nomoc posoBoro 
[A MOULHOCTbIO OT H€CKOJIbBKHX CaHTHMETPOB JO HECKOJIBKHX MHJIJIMMeTPOB 
HKOrO NponuTHIBaHHA Nopogsl (puc. | a). B wiandax BUAHbI Kpynuble, pe3- 
ASHALLHeECA M0 BeJIMUHHE OT APYFHX, 3e_pHa MHKPOKJIHHA, BHYTPH KOTOPbIXx 
PDY2KUBAIOTCA PEIUKTHI 3EPeH MarHOKa3a WI JIMCTOUKH OMOTHTA NepBOHA= 
HOH, HeMHKPOKJIHHUSHpOBaHHOH nopognl. UacTo BTOpHUHbIN MHEPOKJIHH 
) HEMpaBHIbHOH PopMb! OOvIeKaeT gene 3epHa, 3aNOJIHAeT Na3yXU HW Meb= 
[He NMpOMexKyTKH Mexy HHMH (puc. | 6). 

HavOoulee YHCTOM BUe* KasHeBbIH MeTaCOMAaTO3 HaOOJaJICA B PPaHHTO- 
tax AnarbipcKor CKBaxKHHBI. Menpuiee pacnpocTpaneHne, 4YeM KaJHeBbili, 
T HaTPOBbIi MeTacoMaTO3, KOTOPbIH BbIPaKaeTCA B MOABJEHHM XH MOLI 
10 B H€CKOJIbKO CaHTHMeTPOB, CJIOMKEHHBIX B 3HAYHTebHOM CTeneHH Ma 
a30M — osMroKa30M (Ilopbkui, cKBawkuHa Ne 1), a Take TOHKHX 
K CTCKIAHHO-MpOspauHoro asIbOHTa, B NOABJICHHH CBETJBIX aJILOMTH3H- 
HbIX 30H B 3€pHaX Marnoka3a B rpanuTo-rHelicax (PsxKCK, CKBaxKUHA 


KOBbI MIPOABJIGHHA KaJIMeBOrO H HaTPOBOFO MeTacoMaTO3a B NOposax KpH- 
[myeckoro dyHaMextTa. 


Cormacuo Mapmo (°), MAKpOKIHHM3aUNA OOBIYHO CONPOBOAaeTCA BbIeeCHHEM MyCKO* 
onujoTa MW KabuvTa, Yero MOUTH HeT B AnaTbIpCKOH CKBaxKHHE, Pye uspeqKa BCTPeuaeTcA 
MYyCKOBHT. 
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B nactoaueli padore H3y4eHO BJIMAHHE KaJIMeBOrO H HATPOBOrO MeTaCcOMé 
3a Ha JpeBHHe TOULH OcayouHoro yexa PyccKoli nuatdopMpl. ITpu usyyel 
JIPeBHUX TOIL TaK HasblBaeMoli OaBJIMHCKO cBuTbI Bomro-YpaJibcKoro per 
Ha 6bIIO0 OOHAPyKeHO INMpOKO pacmpocTpaHeHHoe B HHX apleHue edbAm 
TH3alHH. TloaBmeHHe BTOPHUHBIX MOJIeBbIX WITaTOB HMe€e€T MACCOBbIM XapaK1 
Oun 3anumatot oT 2/3 70 #/, Bcex sepeH mopogb. M3BecTHo, uTo cabo AucIO 
POBaHHbIe HWKHEe-OaBMHCKHe (BepXHeMpoTeposolickHe HM pHdelicKue) OC 
soBaHua Bosmro-YpaibceKo OOsacTH 3ayieraioT Ha Topoyax pula aa 
(byHamMeHTa HM HeCOriacHO HOKPbITbI Jie%KallMMH TOPH3OHTaJIbHO BepxHeC 
JIMHCKHMH (HOKE KemMOpHi) (1) orsoxeHUAMU. HuxkHeOaBsMHCKHe OOpasc 
HA, B CBOIO OYepedb, pacuensorca no 3. II. MBanosolk u mp. (7) u K. P. Tuy 
ra3HHy Ha KaJITaCHHCKy1O, CepacPHMOBCKY!O H JICOHHJOBCKYIO CBHTHI, OOF 
MOLLHOCTbh KOTOPEIX WocTuraeT Goulee 800 M, a rayOuHa 3ameraHua KomeOue 
~ oT 2000 yo 3000 M. 

Bce 9TH Mopoyb! c1a6o MeTaMOpdH30BaHbl, B OOJIbIIMHCTBE CJlyyaeB — I} 
YaHHKUM (KBaPILHTOBHHbIe), TIMHUCTLIe MOPOAbl (OUCH MVJIOTHbIe) H OM3KH| 
claHiaM aprusiursl. Cpequ Hux BcTpeyaioTcs Jaiku rad6po-7Hada3soB. 

B mopoyax KasiTacHHCKOH H cepactpHMOBCKOM CBHT OOHAPyKeHO 3HAaUHTE} 
HO€ KOJIHNYECTBO HOBOOOPa30BaHHbIX MOJIEBLIX WNaTOB. I ]pHBOAMM 3jeCb KparT| 
ONHCaHHA THNOB MecuaHblxX HW aIeBPHTOBLIX MOPOL STHX CBHT. 

KantracuuHckasxt cBuTa. |. KpBapuuToBHyzHble MeKO3epHHc! 
m€CUaHHKH COCTOAT H3 KBaplla HW Ha 2/3 nH '/, 43 HOBOOOPa3OBaHHBIX MOVE) 
wmmaToB, OoubUIeH YacTbIO B BUe€ POMOOB MH MPAMOYTOJIBHHKOB. OTH 3epHa Cl 
Jible pospayHble HIM pexke cma6o NeHTH3MpOBaHHble (pc. 2 a). B cBa3s 
WMCTepCHOHHbIM aqptpeKTOM B IIpOCTOM CBeTe OHH KaXKYTCA PO3OBbIMH M10 cpak 
HHIO C TOuyYOOBaTHIM PAOM C HAMM KBapleM. Cpeyqu moveBbIxX WIMNaTOB HaHOC 
YacTO BCTpeyaeTCA MHKPOKJIHH, HHOTAa C ACHO BbIPaXKeHHOH PelleTuaTOH cTp| 
TYpou, H pexe anb6ut. Llemeut (20%) Ooubiteli vacTbIO KBaplleBbIi, yale 7 
ro pereHepaunu. Muorja noveBble WinaTbl HrpaloT pOb WeMeHTa H Kak Obi § 
JI@KaloT 3e€PHa KBaplla, HH %e, HaoOopoT, HaOmofaeTcA pa3spacTaHHe KI) 
ila, H OH OKpyxKaeT 3epHa NoveBbIx wMaToB. B weMeHTe OOHapy2KeHO HeOOWIb!) 
KOJIH4eCTBO JomomMUuTa (S—7%) Mu mucTOUKH xnoputa. PyqHbI MuHepan ny 
cTaBJleH remaTuTom (1—3%). Tlopogpt uHorga ca6o OKpallieHbI THAPOOKHC 
MH %Kelesa (Bypanoso, ckBaxkuHa Ne 3, mud Ne 195; Opbe6aul, cKBaxK 
Neo 57, munud NoNe 418 u 418a). 

2. TlecuaHukH Me€JIKO3e€PHHCTBIe C JOMOMHTOBbIM WeMeHTOM. IlecuaHble 
avIEBPHTOBbIe 3€PHa COCTOAT H3 KBaplla H Ha 4/3 43 MOeBbIX WIMaTOB MHKPOK 
Ha HW asbOuTa, HMeIONMX NpaBHJIbHY!IO MpAMOYrobHyt0 dbopMy (puc. 2 6). 
MeHT JOJIOMHTOBbIM, Oa3aJIbHbIi, MeCTaMH KBapleBbIii, pereHepanuu. Bc 
YaloTCA JIMCTOUKH OMOTHTa (aMOpdu30BaHHOrO), 3eeCHOBATO-rosyOou xXxJO} 
PHAPOCKHCIbI *Kenesa. (OpbeOaul, cKBaxkuHAa Ne 17, uu Ne 565; Bypanc 
cxBaxkuHa Ne 3, wud: NeNe 211 nu 215). 

3. KBaplHTOBHAHbIe aJIeBPOJIHTbI, aleBpHTOBbIe 3epHa, Ha !/, COcTOAT 
KBaplla MH MOJIeBbIX IIMaTOB, HMeIOULHX MpAMOYroJbHy10 dbopmy. B cKpensen)} 
HUKOJIAX MOXKHO BHJeTb OCBETJICHHbIC BHEMIHHE 3OHbI MOJIEBbIX WIMAaTOB (PHC. | 
BOKpyr Oovlee TeMHbIX BHYTPeHHHX; WeMeHT — KBaplleBbIi, perenepal 
Berpeyatorca Okpyrvible O6pa3s0BaHua H3 KapOouata (7%). OOnapyxeH remé 
B BHJe HeMpaBHJIbHBIX 3epeH (3%) H MeKHX 3ePeH, IIPHyPOUeHHBIX K Ka] 
Harty (OpbeOal, ckBaxuHa Ne 18, utudpr NeNe 460 u 460a). 

CepamumMospcekasa csBurta. 1. Tlecyanuku merKosepHucrel 
TIMHHCTBIM H XJIOPHTOBbIM IWeMeHTOM. IlecuaHble 3epHa yroBaTble HW MOJ 
KaTAHHble, COCTOAT H3 KBaplla HW OTUACTH M3 MOMEBLIX WIMaTOB (OKOWO 4/3 Bi 
KONHYeCTBa 3epeH). Berpevatorca H3MeHeHHble 3epHa, a TaK2%Ke HOBOOOpPa3ol 
HbI€ NOJEBBIC WIMaTbl, MHKPOKJIMH H aJIbOHT POMOOBHAHOH M MpAMOYrON 
bopmpt. [fement nopospili (25%). Berpeuatorca menue (0,01 mM) 3epHa re 
THTa H JeHKOKceH (I—3%) (Cepadumosxa, cKBaxkuna Ne 65, wand Ne 76; 
2KYMOBO, CKBaxKHHa No 4, mimud Ne 39; UepnymiKa, ckBaxkuHa Ne 4, ma} 
NoNe 2643, 2644 u mp.). 


628 


i) 
\ 


| 


| 
| 


y 


Puce. 1. IlpoipneHue KamHeporo MeTacOoMaTO3a B apXelCKHX Nopoyax. a — Ma- 
KPOCKONHYeCKH MHKPOKJIHHH3HPOBaHHbI OMNOTHT-amHOoNOBbIK rHelic. Ilopeukan 
cKBaxkuHa Ne 1, rayOuHa 1451—1455 m. Hat. pen. Moto A.V. Ienawenxo. 
6 — MMKPOKJIMHM3HpOBaHHbIli TpaHHTO-rHelic (MO MHKpocKonoM). AwaTbIpb, 
ckpaxkuHa Ne 1, ray6uHa 1360,9—1362,5 m. 60%, HuKONH cCKpell. 


Mh 2. Iipoapmenne KasIMeporo H HaTPOBOrO MeTACOMATO3OB B MoposaxX BepXHero NpPoTeposoa. 
‘— HoBOOOpasOBaHHble MOeBble WiMaTbl B MeCuaHHKe. Bypauoso, ckpaxkuya Ne 3, rayOuna 
444.4 91442 m. KantacuucKkas cputa. 65 X , mpoctoi cpeT. 6 — HoBooOpas0BaHHble MoeBble 
hats B mecuanuke. Oppebaul, ckBaxkuHa Ne 17, rayOuna 2159—2165 m. KanracuucKas cputa. 
10 X, mpocroii cBeT. 6 — HOBOOOPasOBaHHble MOMeBbIC WIMaTbI B aJJeBPOJIUTE. Oppe6alll, CKBa- 
ua Ne 18, ray6una 2247—2250 m. Kanracuuckas cButa. 65 X, HHKOJIM CKPpelll. 2 — HOBOoOpa- 
iBaHHbIe MOveBbIe WIMAaTbI B aleBpouuTe. Haze AuHo, ckBaxuHa Ne 27, rryOuHa 2461—2464 m. 
Cepacdumonckas cputa. 65%, HMKOM Ckpell. 


JAH, rt. 127, Ne 3, BecenospeKaa 


. KBapluTOBu Aube aJleBpOJHTbI COCTOAT M3 KBaplla, H3MCHEHHBIX H CBemRux 
o00pasoBaHHblx (OKouIO 1/s Bcero KOJINUeCTBa 3epeH) MOWeBbIX WuMaToB. Hogo- 
A3OBaHHbIe NOCBbIe WMaTbl (MHAKPOKJIHH M asIbOHT) PO3OBbIe, B MpOCTOM 
re OOsleKaloT 3epHa KBaplla, KOTOpble KaxkyTcaA rouyOoBaTHiMu (puc. 2 2). 
DMa 3epeH MPAMOYrOJbHaA, HHOrAa poMOoBuHaH (puc. 2 2). Llemenr (25%) 
f/2Hepalluu HM COMPHKOCHOBeHHA — KBaplleBbI, MOJICBOLIMATOBbIL HW OTUACTH 
kesucrii. Berpeualorcs JIMH3bI apruJIHTa, He KOHUAaIOMIMeca B WWIKde. Mex- 
BepHaMU OOHAPyXeHbl PeAKHE JHCTOUKH XsOPUTAa OeqHOseMeHOrFO Beta 
|KOBHTAa. 
HBospacT KBapIHTOBHAHbIX MeCYaHHKOB H aJIeBPOJIMTOB HWKHeOaBJIHHCKUX 
hoxennii (KaJITaCHHCKad M CepacHMOBCKaA CBHTbI) BepXHemporeposolickuli — 
beHicku. AOcOuIOTHBIL| BOSpacT HX MO aHaJIOrHu Cc cepyOG6cKOl CBUTOM HM HH- 
KOH CBUTOH YpaJla, C KOTOPbIMH HapaseMH3y!OTCA STH NOpos, Kome6- 
#c5 B mpegenax 685—868 yu. set (*). ' 
lTloce OO6pas0BaHuA HHXKHeOABIMHCKHX MOPO, B KOHIe BepxXHero MpoTepo- 
| CYUECTBOBaJI KOHTHHEHTAJIbHBIN MepepbIB, BO BPeMA KOTOPOTO HuxKHEOaB- 
ICKMe OTJOXKeHNA ObWIM AMCNOWMpOBaHHI. B sto xe BpeMA, MO-BHAMMOMY, 
DHSOLJIH PasJIOMbI (PyHaMeHtTa HW BHeApeHve ra6Opo-7Ha6a30B B HUXKHeOaB- 
HCKHe Toposbl. Bo3MoxKHO, YTO K 3TOMY BPeMeHH MIPHypOueHbl CBA3aHHBbIE 
ec pa3soMaMu *yHaMeHTa ABJICHHA KaJIMeBOrO H HaTPOBOrO MeTaCOMaTO- 
, OXBATHBIIHE HE TOJIBKO apXelicknve, HO H BepXHeNMpoTeposolickHe — HHXKHE- 
JIMHCKHe OOpasoBaHua. O MpoABJIeHHH KaJIMeBOrO MeTacOMaTO3a B apxee 
OPU10Cb BbIlIe; MPOABJICHHe KaJIMeBOrO H HaTPOBOFO MeTaCOMATO3OB B BepX* 
{POTePOSOlCKHX Moposax BbIpasHviocb B PeJbAWMATH3alUu ITHX NOpok —= 
KOABJICHHH MHOTOUHCJICHHBIX 3€Pe€H HOBOOOPa3OBaHHbIX MOJIEBLIX IINAaTOB, 
HOABJICHHH IeMeHTa H3 NMOJIeBLIX WINATOB, B 3aJICUMBaHHH HelpaBHJIbHbIX 3epeH 
I€BbIX LMaTOB. PakTOM, NOATBEpXKalouluM CeaHHble Ha OCHOBaHHH TeoJIo- 
IeCKOFO H3YYCHHA BbIBOALI OO OOLIHOCTH MpOleccoB KaJIHeBoro HW HaTpoBoro 
tacOMaTO30B B apxee HM BePXHEM MIPOTepoO3s0e, ABHJIHCh JaHHble onpeseswenuA 
omoTHOrO BOo3pacta* B YJIbaAHOBCKOH ONOpHOH cKBaxkHHe. A6couOTHEI 
pact MMKPpOKIHHa B JOKeMOpHHCKHX MUKPOKJIMHH3MPOBaHHbIX TpaHHTO- 
Bicax 700—800 mau. eT. TakuM 06pa30M, BTOPHYHbIe ABJICHHA KaJIMeBoro H 
rPpOBOrO MeTaCOMAaTO30B MpOHCXOAMIM Noce OOpasoBaHuA BepxXHero mpoTe= 
BOA H IIpHypOueHbI KO BpeMeHH OaiikaJIbcKOM cklaquatocTu. Pasomb PyH= 
eHTa, MpPOHclesUIMe B STO BPeMA, NOCYKMIM MYTAMM JIA BOCXOKJeHHA 
raTbIX KaJIHeM HM HaTpvem pacTBopos (?). B ocoOeHHOCTH KaJIMeBbI MeTaco- 
(03 MPpOABHJICA B INMpOKOM MaciliTaGe B HH2KHeM apxee MH 3aTPOHyJI semaine 
ie HuxKHeOaBJIMHCKHe — BePpXHeNpOTepOsOHcKHe MOpOsH. 
_Kpome apyrux «cnoco6on o6pa30BaHA» AYTHTeHHEIX MOVJICBbIX WNAaTOB, MpO- 
ISCbI METACOMATO3A ABJIAIOTCA, O-BHMMOMY, OHM M3 *akTOPOB, C KOTOPbIM 
Hi3aHa (PebAMINATH3alHA APeBHUX TOU. 
| Tipunonty rary6okyto GlaroyapHocTh PyKOBOUTeMIO TeMbI 10 OLEBOHCKHM 
moxenusm 3, Il. MBanosoi. 


| Beecoio3Hblii Hay4HO-HCCeqOBaTebCKHH Tloctymus1o0 
| reomloropa3BeOuHbIit He*TAHOH HHCTUTYT 24. 111.1959 


UMTMPOBAHHAA JIMTEPATYPA 


| 
13, Tl. Upaunosa, M.M. Becenoscxkaad, A. A. Knesiosa uw op., Peoa. 
fron, npunom. Ne 7, 42 (1958). 27. A. Kasaxos, H. H. Ilonmesaa, lecxumua, 
4, 296 (1958). %71.C. KopxuuHcKHH, COopx. OcHopHble mpo6remB B YYeHHH O 
MATOreHHEIX PyAHIX MecTopoxeHuax, 3g. AH CCCP, 1955. * A. HW. Meqaumeuko, 
1M. Becenospcxkas, CO6opn. kK 40-netuio Ben. Oxt. cou. pes. Tp. BHUTHH, 
8, crp. 8. %JI.B. Iyctosaaos, Tp. Teon. unct. AH CCCP, 3B. 5 (1956). 
Tl.CemeueuXxo, Tp. Jla6. reon. qoxemOpua AH CCCP, s. 2 (1953). 7 B. II. ® 10- 
uekud, T.A. JlIanuucKkaa, JAH, 89, Ne 4 (1953). ® H.C. Watckuh, 
p. AH CCCP, cep. reon., Ne 5 (1952). 9 W.Mar mo, Schweiz. mineral. u. petrogr. Mitt., 
135, H..1(1955).. 1°. R. Perrin, C..R. 238, Ne l—7, 1/47 (1954) 5. MR, Poni 1, 


| 


| 
f 


| 


R., 239, Ne 21, 1393 (1954). 
* Ycruoe coo6menne A. VW. Tyrapnnopa Ha coBemlanuH mo o6CyxyeHuIO Toma «IlosqHHit 
KeMOpuii» quia Mex ayHapoguoro Konrpecca. 
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Jloxnagn AKayeMun HayR cccP 
1959. Tom 127, 3 


M. H. TPAMM 


O KPACHOLBETHbIX OJIMAPOWEHOBbIX OTJIOKKEHU AX 
K bI3bIJIK YMOB 


(IIpedcmaeaeno axademuxom J. B. Haauekunoim 19 IIT 1959) 


B mpegenax Kpi3biuIKyMOB JOBOJIbHO WIHpOKO pacmpocTpaHeHbl KpacHOUBell 
Hbleé OJHPOWeHOBbIe UriowKeHHaA. B LlenrpasbHbix KpisbluIKyMaX 9TH OTJIOXKeHIH 
(BHU3Y — MOPCKHe, a BBIIlIe MpeHMyWleCTBeHHO KOHTHHEHTAJIbHbIe) YacTO oon 
KalOTCA Ha MOBEPXHOCTH HM HanOovlee JOCTYMHbI Wa usyyenuA. B.paiione K} 
pakyia (3anaquee r. Byxapbl) HX HHKHAA “acTb, MpeACTaBJeHHaA OcaqKany 
MOPCKOFO MPOHCXOAKJCHUA, BCKPbIBaeTCA CKBaxKHHAMH. B Bocrounbix Keisbry 
KYMaX OHH MIpeAcTaBJIeHbI KOHTHHEHTAJIbHOM TOM, CKPbITOH MO MOKPOBCH 
Goee MOJIOALIX OcaZKoB. B muTepaType 3TH OTJOXCHUA OCBELILEHbI BECbMa CaO} 

Tlepppie cpeqeHua 06 aTHX OcagKax B LlenTpambuHbix Kpi3blIKyMaX HMeIOTC) 
B paoore 1. I]. Tepacumospau I. K. Uuxaueza (?). B qanbueliuiem C, A. Kyn| 
Hapb, pa3feJHJI UX Ha KpaCHOUBeTHY!O0 CBHTY (Pg3, COMOCTaBJIAeTCA C YacTbi 


i 
xaHaOayckoro HM CyMcapcKHM sapycoM @epraHbl) H Ha OypoO-KpacHble TIMH} 


1 
(Pgs + Ng, conocTaBsioTca C KAPMM4HO-KpacHoH cBUTOH Meprauzt) (?, 3). Lhe! 
Hble BbICKa3bIBaHHA O BO3pacTe HM%*KHeli YaCTH 9THX OCAKOB UMerIOTC 
y H. E. Munaxozoii (‘,°). 
_ PaOorsl nocmteqHux JIeT, H B OCOOeHHOCTH OypeHHe, MpOu3sBOAHBUINeCA yi 
6€KCKHM FHPOreosIOrHyeCKHM TPeCTOM, MO3BOJIAIOT YTOUHUTb aHHble O crporl 
HHH 9THX OTJOXKCHHH H HX MHKPOMAJICOHTOJIOPHYeCKYIO XapaKTepHCTHKy. | 

B Llentpabypix KpisblikyMax 10 XapakTepy MOpoy WH BCOOTBETCTBHH Cc pati 
FIPCeJIEHHeM OPraHHYeCKHX OCTATKOB KPaCHOUBeTHble OTJIO%KCHHA MOTyT ObIT 
nOApaseJieHbl Ha CBHTbI CapOaTbIpcKy!0 (B OOWIEM COOTBeTCTBYeT KPaCHOLBe’ 
Hol cpute C. A. Kyuinaps) u arsiTMHHcKy!o (cooTBeTcTByeT B OOueM 6yp¢ 
KpacHbIM rinHaM C, A, Kyunaps). i 

CapOatupceKkaan cBurTa. B crpoeHHu CBUTbI MPHHUMAIOT yuacTH| 
rvIMHbl, MecKH (HHOrga cia6o yMVJIOTHeHHbIe) H pakyWIeYHHKH. 3a peKHM! 
HCKJIOYCHHAMM, OHA COBEPIWIeCHHO OTYeTJHBO JemuTcA Ha WBe yacru. HyKus 
YaCTb CJIOXKeHA B OCHOBHOM IVIMHaMH H BbI,eIHeTCA CBOel TeMHO-KpacHO 
OKPacKOH, XOTA OKPAallleHHble B KPaCHblli BET MPOCJION PIHH He ABIAIOTCA Mpeot 
JiaalOllWMH; BCTPeYalOTCA TakxKe MPOCMOH MMMOBATO-KpacCHble, JIMMIOBaTO-CE 
pple, »*xeuTble, cepple. Mecramu HaOvtoqaeTca OOHIHe *Keesa W Mapranlla B BUD 
HATeH, CTAKeHHH WM MpocsoeyeK. B JMOBaTO-KpaCHbIX MpPOCJIOAX BUHbI TOE 
KHe MpOCOeUKH HM yYYaCTOUKH *KeMTOrO aleBpuTa. OOLIMHO B TIMHaX cosepxKal 
CA OTMeYaTKH HW ALPa NemeuMNOA, pexe racTponox; uHOra BcTpeyatorcsa octal 
ku KpaOos. MoulHocTb sToh YacTH CBHTbI B PasJIMUHbIX paspe3sax HM B CKBaXKHHA 
MeHseTcs OT 10,4 M (O1u3 cenenua Kapak-Ara) 20 47 M (B cKBaxKHHe, npo6yper 
HOH B 1Oro-BocTOYHOH yacTH Mun6ysakcKoli KOTJIOBHHEI). 

BepXHAA YaCTb CBUTbI CJIOKeHA MPCHMYWECTBEHHO CePbIMH MeJIKO3ePHHCTb 
MH M€CKaMH C MOAYHHEHHBIMH MpOCMOAMH JIWJIOBaTbIX TIHH BHH3Y UM C Mpocuos 
MH M€CYaHHCTLIX PAKYMICYHHKOB, PactOMaralouluXcA y KPOBJIM MecKOB HAH 
HX CpeAHeH YacTH HM NepenOJIHeHHBIX OTMeYaTKaMH H ARpaMu Neseuunoy u pex 
racTponog. B paspesax O1us Kooga CapGarpip (ceBepHblii cKoH rop AyMut 
3a-Tay) 4 B 10 kM K wry or ceneHua Kapak-Ata (Bocrounpiit Oopr KapaKarut 
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Di KOTJIOBHHBI) B STO YaCTH CBUTHI HaGIOLalOTCA MWacTbI (MOLIHOCTbIO JO 
Mi) KPaCHOBAaTO-OypbIX aJIeEBPUTOBbIX TINH, HUYeM He OTMHYAIOWIMXCA OT TIMW 
MmeneKalleH arsirMHHckoH cBuTel. MouHocrb stoi 4acTH CBUTbI JocTuraer 
€KOTOPHIX paspesax 30 M. 

Han0oubiiaa H3BeCTHAA MOU[HOCTb CBHTEI 64 M. 

O6pIdHO capOaTEIPcKand CBHTa CormacHo 3avleraeT Ha 3@/ICHbIX TyIMHaX 90Le- 
» ¥ cen. Bam-Arsirma (ArbirMHHcKaa KOTJIOBHHa) B OCHOBAHMH CBUTbI HMe- 
it METPOBbIM MacT 3eJIeHOBaTO-cepolt MecuaHHCTOM TIMHbI C YaCTbIMH BKJIIO- 
HHAMH TpaBHA HW MeJIKOM TasibKH MOpoy mameosos. 

HanOouee cepepo-3anaqHbIM MYHKTOM, Pe U3BeCTHMI OCayKU cap6aTbIpCKoli 
MTbI, ABJIA€TCA FOrO-BOCTOUHAaA YacTh MuHOyaaKcKOM KOTJIOBHHEI. 3y/ecb CBH- 
OOHaKaeTcs B CeEBEPHOM OOPTY KOTJIOBHHE, 4 TAKKE BCKPbITa PANOM CKBaXKHH. 
CKBaxKHHaX, B BepXHeH “aCTH 3e/eHbIX THH, c Turritella, mogcTumaroulux 
pOaTbIPCKy'O CBHTY, BCTPeYeHbI MHOFOUMCJICHHbIe OCTPaKObl, XapakTepHbie 
‘iq TlameoreHa @Mepranpi: Cythereis vialovi Mandelst., C. pachyodonta Man- 
llst., C. rischtanensis Mandelst. u ap. IIpucyrcrsue C. rischtanensis jaer oc- 
|BAHHE MpeANOOKUTb, YTO BEPXHAA YaCTb 3€JICHbIX TVIMH COOTBETCTBYeT Xa- 
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L 
HOaqckuM cioaM OeprauHbl. 

B ocafKax CBUTbI HaOOJaeTCA JOBObHO GOOJIbIMOe KOJIMYeCTBO OCTaTKOB 
JIJIOCKOB, TlaBHbIM OOpa3oM Neewunog HM pexe ractponog. B HeKOTOpbIx pa3- 
#3aX B HMKHeM YaCTH CBHTHI BCTpeyaloTcA OTMeyaTKH Cardium coJsIOHOBaTO- 
#\4Horo oO61uKa. MectamMu mpucyTcTByIOT exKH HM OamaHycpl. Bea ata cbayHa HYXK- 
HeTcaA B YrIyOJleHHOM H3yueHHH. CrelyeT NOYeEPKHYTb MpH 3TOM OTCYTCTBHe 
AONCTBa C PayHOH MOJIIOCKOB NaneoreHa DepraHyl. 

B JOBOJIbHO OOJIbLIOM KOJIMUeCTBe, IPeCHMYIULeCTBEHHO B HM%KHElt YaCTH CBH- 
I, BCTpeuaroTca SopaMuHHdepbl HU OcTpakogbl. Cpequ cbopamuundep, oOuapy- 
FPHHDIX B HalwHx MaTepvanax, H. E. Munaxopot onpesemen pay dopm (Noni- 
_krimholzi Balachm., N. usbekistanensis Bykova, Haplophragmoides aff. 
giriferoexcavata Sub., Cibicides macrurus Bykova, Caucasina schischkinskyae 
Mm. HW [p.), 4aCTb KOTOPHIX CBOHCTBeEHHa HH3a8M MaHKOMCKOH CBuTbI CeBepHoro 
FaBKa3a, UHbIC %Ke XapaKTepHbl WIA XaHaOawCKHX HM CYMCaPCKHX CJIOeB 
©praubl. 

' Ws ocrpakoy mpucyrcrBywr Cuneocythere praesulcata Lkls., Cythereis aff. 
irinei Minst., C. aff. incallida Mandelst. in litt, Pterygocythereis impolita 
fandelst. in litt., P. cornuta Roemer, P. ilyini sp. n., Cytheridea aff. prebata 
andelst. in litt., C. crenata sp. n., Lexecencha aff. carinata Lkls., L. ascripa 
andelst. in litt., Cythere (?) aspera sp. n., C. (?) turgida sp. n., Bythocy- 
were flacca sp. n., Cytherideis aff, denticulata Lkls. Cytheretta, Cytherepteren, 
mithe, Pentocypris, Paracypris mu fp.; Oombilly!o 4acTb, OMHAKO, COCTABJAIOT 
BEPIICHHO HOBbIe BUI. B WesOM OcTpakosbl OOpasyloT BeCbMa XapakTePHBIH 
DMIJIeKC, B KOTOPOM MpHcyTcTBy!IOT (opMbI, OM3KHEe K OCTpakOJaM OJIMTOWeHa 
fH3oBbeB p. Amy-Jlappu, Maurputimaka, oruacTH SanaqHolw CuOupu, HH30B Mali- 
ibacKol cBuTEI CepepHoro KaBKa3a. BaxkHO OTM€THTb HHUTOXKHYIO POulb Pep- 
NHCKUX 3J1@MeHTOB. 

| Anrepecho HamMuve cpequ ocTpakoX MmpecHOBOAHBIX d/IeMeHTOB (Limnocy- 
dere, Ilyocypris, Darwinula), BcrpeyaoulHxca (mpaBla, B He3HadHTebHOM KO- 
yecTBe) HHOPa OT CaMBIX HH30B CBUTHI, YTO CB JeTeIbcTByeT 06 M3BeCTHOH 
IpecHenHoctu 6accelina. B Mun6ymaKcKoli KOTJIOBHHE, B BEpXHel 4YaCTH CBUTHI, 
;LTPCUaIOTCA MPeCCHOBOAHbIe OCTPaKOb!, XapaKTePHble AA APbITMMHCKOM CBUTHI. 
JipyxueHHoe cTpoeHue CBUTHI HaOsOqaeTcA, OHaKO, He moBcemectHo. Ha 
HBIX CKMoHax Top Tamgpi-Tay (paspes JbKap-Ou#, 16 Km toxHee Tamaut; 
h3pe3 B 5 KM loxkHee cToHOutla KbIHbIp) yxXe HET BOSMOXKHOCTH BEITEIATS HWXK- 
(010 HW BEPXHIOIO 4ACTH; NOPOAbI OTMMUAIOTCA H3BECTHOM rpyOocThIo, a B COCcTaBe 


| 


WAyHbI HaGsmOMaeTcA peskoe OGeqHeHue. MorniHocTb coKpalilaeTcs Jo 6 M: K TO- 
ly 2Ke rpaHulla C BbINeteKallleH arbiTMHHCKOM CBUTOHM 4aCTO BeCbMa HeACHad. 
ArntTMuHucKaaA cBUT Aa. Bo mHorux paspesax ocaqKH capOaTbIpcKon 
SUTbI KBEPXY CMCHAIOTCA Oomee TYCKJIBIMA KPaCHOIBeTHbIMM MOPOAaMu arsit- 
MmucKOH cBuTH. Han6onee THNMUHbIMM ABIMIOTCA paspe3b! ArbITMHHCKOM KOT- 
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JIOBHHbI HW OH3 KoMONWAa CapOaTbIp, re CBHTa IpeACTaBIIeHa JOBOJbHO MOULHOW 
(coorBercTBeHHO 150 4 75 M) H OfHOOOpasHON TOMMeH TMH, aJleBPHTOBBIX THM 
HM aJIeBPOAHTOB, OKpalleHHbIX B KpaCHOBaTO-OypbIit, KHPMMYHO-KpacHblit, Oy pbilii 
H Jlaxke cBeTs10-6ypbili Beta. Tlopogzbl HepeqkO 3arMMcoBaHbl MU OOalaloT HEsICHI 
BbIPaxKeHHOH culoucTocTbIO. HabogaloTcaA yuacTKH, NOKPBITbIe HasleTaMH Map 
ranula. ql 

Hau6omee cepepo-3alafHbIM MYHKTOM, re H3BeCTHbI OCaKH arblITMHHCKOl}} 
CBHTbI, ABJIA€TCA 1OrO-BOCTOUHAA YacTb MuHOyakcKOH KOTJIOBUHBI. | 

OcayqkKu CBUTbI Gobel UacTbIO OeLHbI OpraHwyeckHMu OcTaTKaMH. Bmecti 
¢ TEM 3a MOCeAHHe FOAbl HAM YasIOCb BLIABHTb CBOCOOPa3HbIM KOMMJIEKC Mpecif 
HOBOJHBIX ocTpakogx (Limnocythere kuschnari Gr. in litt. Eucypris (?) agge 
ratus Gr. in litt., E.( ?) medius Gr. in litt., E. (?) excistus Gr. in litt., E. (2 
validus Gr. in litt. u gp.), MMerollMx 3HaveHHe BaxKHbIX PYKOBOAALLUX PopMy 
Cpequ Hux mpeoOamqaioT KpyMHble ToscTocTeHHbIe (opmbI. UacTb 3THX BUJOll 
BcTpeuaerca B BepXHeH uaCTH HWKeeKalleH, CapOaTbIPCKOH, CBUTHI. Oco6«y 
CIeLYeT OTMETHT MPUCyTCTBHE B CaMOM HMXKHEH YACTH arbITMHHCKOH CBUTHI (Hil) 
BbILIe 20 M OT €€ NOJOWIBbI) OCTPaKOA MOPCKOLO HJM COJOHOBATOBOLHOTO OOIHKi 
(Cytheridea crenata sp. n., Cytherepteren, Cytherideis), koTroppie scrpeyalores§ 
TakKKe B BEPXHeli YaCTH CapOaTbIPCKOH CBHTHI. W 

BepxHaa rpanulla CBUTbI He€M3BeCTHA, TaK KaK OHA MOBCeMECTHO Cpe3aHa Bepxif 
HEMJIHOMCHOBbIMH MH AHTPOMOFeHOBbIMH OTJIO%KeCHHAMH. HwKHIOIO rpaHHlly IpH§ 
XOJUTCA MPOBOAUTh Cc U3BeCTHOM ycoBHOcTHIO. B pa3spe3ax ATbITMHHCKOH Hi 
KapakaTHHCKOM KOTJOBHH U 6143 KONOMNAa CapOaTbip OHA NPOBOAHTCA HaMH MG 
KPOBJ€ M€CKOB C MPOCJIOAMH PaKYUWICUHHKOB, BbILIe KOTOPbIX NPOABJIAIOTCA xal) 
PakTepHble KPaCHOUBeTHble FIHHbI HW avleBpOwUTbI. Bmecte c Tem HaGuOLaloTc!} 
culeqyroulHe PakTbl: 1) rIMHbI <arbITMHHCKOPOy OOHKa BCTPeyaloTCA BHYTPH cap| 
OaTbIPCKOH CBUTbI; 2) B paspese K lory OT KbIHbIP OO€ CBHTbI MaJIO OTJIMUHMBIif 
3) cocraB OcTpaKOJ B BEpXHeli YacTH CapOaTbIPCKOli H B HH3aX arbITMHHCKOM CBHY 
Tbl B HEKOTOPBIX pa3pe3aX MOUTH OJHH UH TOT x%xe. | 

Bee 9Tu cakTbl NOKa3bIBaloT, YTO MexKAy O6eCHMH CBHTAMM HeT MepepbiBay) 
a, HalIpoOTHB, CyUecTByeT MOCTeNeHHbIN Mepexog. i 

3a mpegenamu Ientpanpubix KpisbiiKyMOB 3TH OCaXKH U3BECTHBI MO aHHBIM) 
OypeHHa. 

CapOaTbipcKas CBHTa BCKPbITa H€CKOJIBKHMM CKBaXKHHaMH sanaqHee WH 10K 
Hee paloHHoro Weutpa KapakyJib. 3yecb CBHTa COXpaHHeT TO Ke CTpoeHHe) 
H MOULHOCTh ee He MeHee 60 M. Kpome o6bluHOrO KOMMVIeKCa, B OMHOM 3 CKBaXKMI 
BCTpeyeHbI OcTpakoyH! Disopontocypris aff. abnormis Mandelst. in litt. Arsir 
MHHCKasl CBUTA 3//eCb, MO-BUAHMOMY, OobuIeH YacTbIO pa3sMbita. B pationax if 
tory or r. Byxapa OJMTOMeHOBbIe OTJOXKECHHA YHHUTOXKEHLI Pa3MbIBOM, HU HenNO} 
CpeACTBeHHO Ha Pa3JIMUHbIX TOPH3OHTaX 9OMeHa 3aleraloT NOposbl HeoreHa 

B Bocrounpix Kpi3biuikyMaX OJIHTOeHOBbIe OTJOXKeEHHA HavOomee MOH 
BCKPbITbI CKBax%KHHOK B Balpakkyme (seBoOepexte p. Cpip-Jlapbu; 67 Km tro: 
BocTounee ct. Apbicb). 3yecb, nox 143-merpoBbiM NOKpOBOM HeoreHa HU aHTpO} 
moreHa, BCKPblTa arbITMHHCKO-CapOaTbIPCKasd TOJMa OLHOOOPasHbIX KHPMHYHO- 
KPaCHbIX, KPaCHOBaTO-OypbIX PIHH MOLWHOCTHIO 315 M, B KOTOPBIX OT CaMOro OC: 
HOBaHHA BCTPeyalOTCH XapaKTepPHble arbITMHHCKHe MPeCHOBOAHBIe OCTPaKObl 
B 30 M OT NOJOMIBbI BCTPpeyeHb! TakK>xKe MHOrouncuieHHBIe Cytheridea crenata 
HyxHo moviaraTb, uro HuxKHHe 30 M HpegcTaBssioT cOOol KOHTHHEHTAbHYK 
(paluio CapOaTbIpCcKOl CBHTHI. 

Bospacr o6enx CBHT ellie Hy2KaeTcaA B yTOUHeHHH. Muenne 06 ouMroleHoBoN 
BO3pacTe HWXKHEM CBUTbI ObwIO BbICKasaHoO emule C. A. KyuiHapem. B 1948 r, 
H. E. Muuaxopa na ocuopannu u3yueHua dopamunndep yKa3ala Ha BO3MOXK- 
HOCTb CONOCTAaBJICHHA MA@JIMHOBBIX HM KPaCHBIX TVIMH (T. €. HW2KHEl yacTH capOa- 
TbIPCKOH CBHTHI) C HH3AMH MaliKONCKOH cBuTbI CepepHoro Kapxkasa. U3yuenne 
OCTpakO AOCTABHJIO HOBbIe JONOJHUTeIbHbIe (aKTL! B NOMb3Y STOTO Npesnoso- 
*KeHUA. TakHM OOpasoM, OJIHTOWeHOBbIi BOSPaCT CBUTbI HE MOXKET BHISbIBATb CO- 
MHeHHH. Bmecte c TeM, O0Ka OCTAaeTCA OTKPEITBIM H CIOPHBIM BOMPoc 0 TOM, KaKOBC 
NONO*KeHHe CapOaTbIPCKOH CBHTbI BHYTPH OMrouena. CpapHenue c Maurer 
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iat ompeyeieHua BO3pacTa arbITMHHCKOM CBHUTbI HayeKHbIX KpPHTepveB 
‘a He umeetca. Mcxolla u3 Toro, YTO OHA CBA3aHa MOCTeNeHHBIMH Mepexojamu 
ApOaTbIPCKOH CBHTOH HM YTO B COMpeNebHbIX YaCTAX OGeMX CBHT BCTPeueHbI 


eMy CTpaTHurpapuyeckoMy NMOJIOMKeHHIO OHA Ooee WJIH MeHee OIM3KAa K KHP- 
HO-KpacHoH cBuTe [OxHOH DeprauHbt. 
#ebecbMa BO3MOXKHO, YTO OTJIOXKeHHIO CapOaTHIPCKOM CBHTbI NpeslWecTBOBa 
WCPbIB B OCANKOHAKOMNJICHHH, Ha YTO yKa3bIBalOT CMeHa 3eJICHbIX PIMH 30LeHa’ 
CHOLMBETHBIMH NOpOaMU, BKJIOUCHHA raJIbKH HW rpaBHA HW pe3skaA cMeHa (bay- 
_Bo Bpema orioxKeHua Hake ranHucToH YacTu cBuTHI KpIsblIKyMbI mper- 
BJIAJIM OOWIMPHOe Me@IKOBOAHOe MpOcTpaHcTBO, FOXosMBLIee WO 1oro-3anay- 
K oTporos Iuccapa HU, BO3MOXKHO, 3aXBaTbIBaBlee BOCTOUHBIe KapakyMbl *. 
#i3p c DepranckuM u IOxkHO-TawKUKCKUM 3aJ1MBaMH, Pe B 9TO BpeMaA Hakall- 
BaJIUCb CYMCaPCKHe CJION, Oba 3aTPYAHeHa, a YaCTO MH BOBCe OTCYTCTBOBAWIA; 
H93TO YKa3bIBaeT pe3kOe passIMUNe COCTaBa OCTPaKOJ HV MOJJIOCKOB CapOaTbIp- 
§)H CBUTHI CyMcapcKHx cuioeB. Ha 3amaye MeKOBOsbe COOOULAaIOCh C OOIACTHIO: 
<pbiroro Mops. Ha nuoujaqu Boctounpix Kpi3biuiKyMOB pacnOJlarasacb MpH- 
#2KHaA PaBHHHA MH C Hayasia CapOaTbIPCKOFO BPeMeHH HakKalJIWBaMHCb KOH- 
CHTAJIbHbIe OCaNKH. 
B WabHellleM MeJIKOBOZHbIM MOPCKOM pexHM MeCTaMH CMeCHHJICA paBHHH- 


C HayasioM OTJOXKEHUA AaPbITMHHCKOM CBUTbI YCTaHOBHJICA KOHTHHEHTAJIbHbIM: 
KUM C CYXHM HM XapPKHM KIMMATOM. OcasKOHaKONJeHve MPOUCXOAMO Ha NO- 
fro, cla6o paculeHeHHOM paBHHHe MH CHauasia B KaKOM-TO Mepe ObwWwIO CBA3AHO- 
MOPeM, MpOLOJNKaBLUIHM elle CyUeCTBOBaTb Ha sanaye. Bckope 3Ta CBA3b C 
€M IIpeKpaTHacb, H JalbHelilee OCaKOHaKOMVJeHHe OblwIO, NO-BAAHMOMY, 
FHSAHO C JCATeJIbHOCTbIO Pek, COaMaBLIHX BeCbMa CaObiM TeYeHHeM HM Heped- 
| MepecbixaBllux. 


Wuctutyt reonornyu Toctynua0 
| Axagemun Hayk Ys3CCP 18 III 1959 
i 


| LMTHPOBAHHAS JIATEPATYPA 


1A.C.Anenyur,C.A.Kywuappb u Il. K. Uuxaues, leonorua Y36exkckohi’ 

Pee elOsn.crps 9949. aii Terpia Chuwmomy lle Kes Mere xcanile Brmlp. 
WABH. reo.-pass. yp. BCHX, 82 (1931). %C. A. Kywualpb, Yuen. 3an. reorp. dak. 
CK. oO. meq. nHCT., 3, B. 1, 173 (1940). *H.E. Muuaxkosa, M3p. AH YsCCP, Ne 2,. 
1948). 5H. E. Muuakoega, Jloxn. AH Y3CCP, Ne 12 (1954). 


* CapOatbipcKne octpakogpl Cythereis aff. jurinei, Cytheridea aff. orebata o6Hapymenw 
byapHO B HYKHeEM vaCTH KaparayZaHcKol cBuTbI B Llenrpanbuom Konet-J[are. 
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Jlonxann Akagemun nayx CCCP 
1959. Tom 127, Ne 3 


[EO/JIOrH, 
B. MW. JPOHOB, C. C. KAPATIETOB u 9. A. JIEBEH 


O BO3PACTE YIrJIEH HA BOCTOUHOM MAMHPE 
(ITpedcmaeaexno axademuxom J. B. Haauexunoim 16 III 1959) 


Eyunctsenhoe Ha Tlamupe yrosbuoe mectopoxjenne — KypTeKHHckoe — 
BnepBble Obi0 omucaHo I]. Jl. Buxorpagospim u H. H. Ontypxospm (7) 
BospacT yrvieH 9THMH HCCeNOBaTeIAMH OMpefeAJICA KaK MepMO-TpHacc| 
BbIH, CKopee NepMcKHH. OcHOBaHHeM K 9TOMY MOCJY2XKHJIM ONpeeIeHHA MbIJIbI} 
H CHOpEl. | 

B nocaequve Ba rofa B pe3sysbTaTe paOoT aBTOPOB B paHoHe MeCTOPOR JE} 
HHA OblIO YCTaHOBJeHO, YTO YIM IpHypOueHbl K BepXHe-IOPCKOMY KOMITsIeKC 
OTJOXKeHHH, BalleraouleMy TpaHCrpeccHBHO H C_ YIJIOBbIMM HeCorlacHAM | 
Ha pa3MbITOH NoBepXHocTH nepMH Hu TpHaca. TIlocneqHue mpefcTaBseHt} 


HbIX OTJIOXKCHHH. }) 
CBOAHbIM pa3spe3 JOYIJICHOCHBIX OCAJOUHbIX TOLL MecTopoxKyenHua Kyptek 
MpeACTaBIAeTCA B CeENLyIOULeM BUTE. 
1. B ocHoBaHun pa3pe3a 3asleraioT YepHble TIMHUMCTbIe CaHUbI MU aJleBpo 
JIMTbI B BeEPpXHeH YaCTH C MpOCJIOAMM JETPHTYCOBbIX H3BECTHAKOB. .... . | 
Pe VE aS ODS FS  BimMast MOntHOcTp .300—400—aam 
H3pecTHAKH CofepKat Oosblloe KOMMYeCTBO OpaxHono, apTMHCKOTO BOS} 
pacra. T. B. Maurkosov orctoqa onpeszemenbi Chonetes latesinnatus Schellwien} 
Buxtonia aff. porrecta (Kutorga), Cauerinella caueriniformis (Tschernyschew) 
Linoproductus aagardi (Toula), L. ufensis Fredericks, Dictyoclostus aff. ura 
licus (Tschernyschew), Leiorhynchys ripheicus Stepanow, Neospirifer aff 
nitiensis (Diener), Spirifirella gjilensis Stepanow, Neophricodothyris sp. 
Spiriferina cristata Schlotheim, Athyris royssi Waagen (nov Leveille), Die 
lasma elongatum Schlotheim. 
2. CnaHUbl MepeKpbiBaloTCA CMOHCTHIMH ACTPHTYCOBLIMA H3BeCTHAKAMA 
cofepKallMMH MMKpodayHy MUHCeJJIMHOBOTO TOpH30HTa, COOTBeTCTBYIOMIEr 
BepXaM Hw>KHeH nepMu *. 9. HM. JleBeHom orcioga onpegemenpt Neofusulinelli 
sp., Jangchienia sp., Pseudofusulina ex. gr. watanabei Lee, Misellina ovali 
Deprat, Armenina sp., Cancellina sp., Pseudodoliolina sp. . -MouHocTh 6 M 
3. Bpume cormacHo 3asleraioT aHaJOrMuHble JeTpHTyCOBbIe H3BeCTHAKH 
Ilo komnulekcy MuKpoayHbl OHH MOFyT ObITb OTHECEHBI y2Ke K TOPH3OHTY C HeO 
WIBarepHHaMu, CyMaTpHHaMH MU BepOeeKHHaMH BepXHeli nepMu. Orciogxa ompe 
AeNeHbI Culeqyroulve dopmpl: Climacammina sp., Tetrataxis sp., Jangchieni: 
sp., Pseudofusulina sp., Chusenella sp., Parafusulina sp., Misellina cf. ovali 
Deprat, Armenina sp., Neoschwagerina cf. colaniae Ozawa. . .MouHoctb 4 M 
4. JlerpuTycopble W3BeCTHAKM COracHO CMeHSAIOTCA mMa4uKOH KPeMHHCTbE 
CJIAHUeB C YaCTbIMH MPOCJIOAMM KPCMHUCTHIX H3BeCTHAKOB. . -MoujHOcTb 4 M 
5. Bane cileqyloT CBeTIbIe MaCCHBHbIe U3BecTHAKH . . . MomtHocTb 40 m 
Bepxuue FoOpH30HTBI W3BeECTHAKOB COfepx%KaT OoraTblii KOMMIeKC MeIK: 
opamuuudep u dy3syMHHA Cc pa3sBepHyTOH pakoBuHol. Orcioga onpexeeHt 


| 


* B ocHosy mpu pacuenenuu nepmu IOro-Bocroyxoro Tlamupa mpuuumaertca Cxema, mpen 
nowenHant ®. P. Bent (1) u 9. A. Jlesenom (4) na Copentanun no yHudukawuA cTpaturpa 
cbuueckux cxem Cpeqnelt Asuu, coctospitemca B TauKente B qeKa6pe 1958 r. 
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(obivalvulina sp., Monogenerina sp., Tetrataxis sp., Climecammina valvu- 
inoides Lange, Cribrogenerina obesa Lange. C. cf. macillenta Lange, Pachy- 
loia lanceolata K.M.Maclay, Geinitzina inflata K. M. Maclay, Nanki- 
‘lla orientalis K. M. Maclay, Codonofusiella aff. extensa Skinner et Wilde. 
TlepeyncnenHpili KommsieKc (opamuuudep Ha lOro-Bocrounom Ilamupe xapak- 
pu3yeT CaMble BepXH MepMcKoro pa3pesa. 
6. Ha MaccHBHBIX U3BeCTHAKaX BepXHeli MepMu COriacHO 3avieraioT YepHble 
[IHTUaATbIe H3BECTHAKH . . . oe ~ we w oa MoinocTS 30= 40iMe 
B coceqHux Cc MecTopoxKqeHvem palionaX B aHaJIOPMUHbIX OTJO%KeHUAX, 


se ea Se Be ER 


Puc. 1, Paspes yrombHore MecTopoxgeHua Kypteke. [— u3pectHaku, 2 — 
KPe€MHHCTHIe CaHUbl, 3 — KOHTJIoMepatTbl, 4-—-ecuaHuku, 5 — yruu, 
6 — AHHHH Ppa3pbIBOB 


JeraiouluX Ha nepMu, OOHapyxuBaeTca (ayHa HWKHETO UH CpesHero TpHaca 
). Bpemue maimTuaTbixX usBecTHAKOB B McrpikcKoH moy30He FOro-BocrouHoro 
feamupa, Kya OTHOCHTCA uM palioH MecTopoxeHua Kypteke, 3aleraeT MOUHaA 
}) Illa «aKkTallicKux» PHOBbIX H3BECTHAKOB, MO BO3pacTy COOTBeTCTBYy1OUlaA 
JMHCKOMY H KapHHlicKoMy sApycaM, H HOPHHCKO-p9sTCKHe NMecuaHHKH UM CJlaH- 
bl. HenocpeycTBeHHO B palHOHe MeCTOpOXKJeHHA MPHCYTCTBYeT JIMINb HWKHAA 
WCTb aKTallICKuX H3BeCTHAKOB (40—5O Mm) c Halobia sp. maquHcKoro o6uKa. 
it Sas YaCTb M3BECTHAKOB M TOJIa MeCuaHHKOB HM CJlaHWeB yHHUTOMKeHa 
)/DEBEPXHEIOPCKHM Pa3MBIBOM. 

Tlepmo-Tpuacopble OTIO*KeHHA OOHAKaloTcA B Ape Nooroh OpaxuoaHTu- 
(IMHaJIbHOH CKaNKH, OCOMKHEHHOH C CeBepa HaJBHTOM CpeMHEIOPCKUX U3BECT- 
KOB HM MepreseH. Kpbiiba CKaKH CJIOXKeHbI H3BECTHAKAMM BepXHel IOpbI, 
\YPJIOBbIMH HeCOriaCHAMH UC Oa3aJIbHBIMH KpaCHOUBeTHbIMH KOHTIOMepatamy, 
(OCHOBaHHH 3aJleraroluluMu Ha pa3MbITOH MOBepXHOCTH MepMu Hu Tpuaca (puc. 1). 
WWMeHHO K KpaCHOLBeTHOHM 6a3aJIbHOH TOJILMe H MPHYPOYeHbI HMEIOULMECA BbIXObI 
eH. Syecb omucaH cylemyloulu pa3spe3 (CHu3y BBepx): 

| a. Konraomepatbl c rabKol W3BeCTHAKOB HM KPCMHMHCTBIX CJlaHIeB. . - 


BR ee ee eee ew ww ee ~ . « » -MompocTh oT 0 0 2 M. 
} 6. Ceppie rpy6ocoucTble H3BeCTHAKH, HepeKO KOMKOBAaTHIe, KOHTIOMepa- 
PDBHHbIe WH MCeBOOOIMTOBbIe. . . ..- .. =... . «-Momuoctb 1—12™. 
_p. Bypble wu KpacHble necuaHuku ...... =... Momnocrb 2—6 M. 
| r. Yrau, yruiMcTble cilaHibl M u3BecTHAKH. Ilo mpocrupaHulo yrsin OpICTpo 
IKIMHMBaloTCaA. . . . . . =. =. ~~ ~~ MakcuManbHaa MoujHocTbl0 — I3mM. 
| a. Temupie concTbie yriucTbie H3BeCcTHAKH .. . - - MomHoctb 8—10 M. 
}, e. Cepble u KpaCHBIe€ KOHTJIOMepaTbl, CMeHAIOWHeCA KBepXy KPyMHO3epHH- 
|bIMH KDPaCHOLUBeTHbIMH MecuaHuKamu . - OOulant MouHocTb 10—15 ™. 


2K. TeMHBIe CJIOMCTHIC H3BECTHAKU C peKoOH PayHOH MeewHNnO, u KesIOBeH- 
kuxX aMMOHUTOB. Bare OHH COrmacHO MepeKPbIBaIOTCA MOLWLHOH TOVIMeH Mac- 
HBHBIX BePXHeIOPCKHX U3BeECTHAKOB, KOTOPbIMH CJIOMKeHbI OOVIbIUMe NOUWALH 
| mpegenax TOro-Bocrounoro Tlamupa. 
|| [Ipupeqenupit paspe3 u HaOsoJaemble reoOrMyecKHe COOTHOIIEHHA MeXKAy 
43BUTbIMH B palioHe MeCTOPOKJCHHA OTOXKCHHAMH He OCTABJIAIOT COMHEHUA 
‘IpwypoyveHHoctTH yrvieH K BepXHelopckKol Tome. [lomHoe noxTBepxKAeHHe 9TO 
XOJHT B MOBTOPHBIX OMpeseeHHAX CNOPOBO-MbIIbIeBOrO KOMIJIeEKCa U3 
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oOpasuos KyprekuucKoli paspeqounof naprua (K. M. Ymanckuii u Xp-). Ce 
cTaB CNOp H MbWWIbIbI Cue yIOulHH: 


Ilpabma Cnopp 
Pagiophyllum 59,0% Selaginella 2,9% 
Brachyphyllum 18% Osmunda 0,0% 
Ginkgoales 1% I]JanopoTHuKH 5% 
Bennettitales 2,0% 

Podozamites 4,5% 
Coniferales 1,0% 


Ilo muennio H. VM. CryKanopol, npou3sBoqMBliel onpeseseHHA, MepeqHcJleH 
Hble (POPMBI OOHAPy2XKUBaloT OosbwWIOe CXOACTBO C BEPXHEIOPCKHM CIOPOBO-IIbLJIb 
IleBbIM KOMmJIeKcom CepepHoro KaBka3a u @epranHcKOH BnaMHbl. 

Tlbi1bua poga Pagiophyllum panee HenpaBHJIbHO NpHHMMaJaCb 3a MbIVIbILY 
MepMCKHX KOpJaHTos. 


i 


Tlamupckaa reomoro-pa3sBeqouHan Toerynua0 
9KCNeqHUHA 925 Il 1959) 


UMTHPOBAHHAA JIMTEPATYPA 


1 ®, P. Beuwm, Cxema crpaturpadun nepmMckux oTmoKeHuH Cpemneh Asun, Tea. Joka 
K COBeL. 10 yHuduKallun crpaTurpadbuueckux cxem Cpegueli Asun, 1958. 7? Tl. . Buuol 
rpayos,H.H. Owy pk oes, Tp. BCETEM, O6m. cep., 8.9(1948). % B.H. Lpouosy 
CxeMa pacuJleHeHHA TPHaCOBbIX HW JOPCKUX OTMOweHHH Ilamupa. Tes. AOKI, K Copel. MO yHHpH} 
Kalu cTpaTurpaduueckux cxem Cpeguelt Asnu, 1958. 49. A. Jlepeu, Ilepmcxue orao! 
2keHHaA TOro-Boctouxoro Ilamupa. Te3. JoK. kK Copel. NO yHuduKauuH cTpaTurpaduueckuy 
cxem Cpegnei Asun, 1958. 


Jloxnann Akanemun nayK CCCP 
1959. Tom 127, Ni 3 


CEOAOPH A 


H. H. KAPJIOB 


O HEKOTOPbIX MOPOOJIOPHYECKHX, CK Y JIbMITYPHBIX 
MW NETPOFPA®HYECKMX OCOBEHHOCT AX OTPAHEHHDIA 
JIEQHUKOBbIX BAJIYHOB 


(ITpedcmaeaeno axademuxom J. B. Haauekuxoim 7 III 1957) 


Cpequ reojloruuecKHX NaMATHHKOB MpOWWIOH JIeqHHKOBOH JeaTebHOCTH — 
\1atluotbakToB — JO HaCTOAMero BPeMeHH HeOCTATOUHO H3yYYeHHbIMH B OT- 
OIeHHH MOpoJIOrHu, CKYJIBNTYpbl WH MeTporpaduyeckoro cocTaBa ABJIAIOTCA 
prpaHeHuble, uM (aceTTHpOBaHHble, sppaTuyecKue BasyHbl (facetted glacial 
ior aHTIMHCKHUX ABTOPOB), JIA KOTOPbIX XapaKTepHO NPHCyTCTBHe OHO! 
JIM HE€CKOJIbKHX POBHBIX WWIMPOBaHHbIX MylocKocTeH (aceTT), HMeIOUIHX JBO- 
KOe NpOWCXO*KeHHe: NMepBNYHOe, OOYCJIOBJIEHHOe WIMOBKOH HM NOJHpOBKOK 
)OJIOMKOB TBePJIbIX FOPHbIX NOPO MPH UX MepeMeleHHH BMECTe C TOJILLEH TBHKY- 
‘erocad JIeEHHKAa, H BTOPHYHOe, BLISBAHHOE ZOJIOBOM WIMOBKOM UM NOJIMpOBKOl 
eX 2Ke OGJIOMKOB B NepurIAWHaIbHOH 30He, y2xKe NOCe CTAaHBaHHA Mba u OO- 

bpixaHua MOpeHHOrO H moBNOrAsIMaTbHOLO MaTepHasia, KOTOPbIM mojBep- 
PaJica JeHCTBMIO CyXUX XOJOHEIX BETPOB, AyBIIMX C OTCTYMMBINeTO JeqHUKa. 

| Jia mameoreorpaduyeckux BbIBOJOB (3) BaxKHO yCTaHOBHTb, KaKOH poy WvIn- 
EPOBKM OrpaHeHHBIX BaJlyHOB (TAlMa/IbHbI WIM SOJOBbI) MMe MeCTO B TOM 
WIM WHOM city4ae. Mopouornyeckne Oco6eHHOCTH, HOMeHKaTypa HM KJaccH- 
UKalluA (paceTTHPOBaHHbIX OOJIOMKOB C 30JIOBOH OOpaOoTKOH MoBepXHOCTH 
\(BeTporpaHHHKOB) paccMOTpeHbI HaMH B Apyrom mecte (?), 3eCb 2Ke OCTAHOBHMCA 
Ha XapaKTepHCTUKe OFpaHeHHbIX BaJlyHOB C MepBHYHOM PiAllMasbHOK OOpaborT- 
‘KOH (leQOrpaHHUKOB), WIA KOTOPbIX MOFyT ObITb yKa3aHbl CleMyIOuHe OTIMUN- 
IT@EJIbHbIE OCOOeCHHOCTH. 

| 1. Han6onee TunuuHol (opMol BaJsTyHOB C Ne€pBHYHOH JIeHHKOBOM WIu@os- 
(KOH ABMAeTCA yTIOroOOpa3Had, WIM WIMpOKOKIMHOBHAHAaA (puc. 1, / uw 2) , AnH 
/KoTOpoH XapaKTepHO MpucyTCTBHe OJHOM CHJIbHO yMOWeHHOH Oa3aJIbHOH cbacer- 
/TbI TPCXYFOJIbHCrO OYePTAHHA HW ABYX KPYTbIX BbINYKJIbIX WIM Ke ClerKa yIVIO- 
|U€HHBIX OOKOBBIX WJIMPOBaHHBIX NOBepXHOCcTeH (ckaTos), CXOJAMLUXCA BepedH, 

(NO XOLY BWKEHHA eMHUKA, TOK OCTPbIM yTJIOM; 3aHHH KOHeI «yTIOra» paclin- 
| peHHEIi, Bce peOpa Tymble, CIMHKa 3aKpyrvleHHas, HO He KpbilleoOpasHan, Kak 
Y THMMUHBIX SOJIOBbIX J peHKaHTepos. 

 _Kpome Takux THMMYHLIX 9ppaTHYeCKUX BaJIyHOB, OTHOCAMLMXCA K KaTeropuu 
‘TyMopeOpucrbix TpexXrpaHHUKOB, KOTOpPbIe MOTyT CUMTATbCA PYKOBOAAULMMH [VIA 
KOHTHHEHTA@JIDHBIX TIAMaIbHbIX (pallu (°) w JIerKO OTAMYAaIOTCA CBOeH OPHrH- 
“HavbHOli (bopMoli KaK OT BCeX 3O0JOPIHNTOMHTOB, TaK M OT WIM@OBaHHBIX 00- 

JIOMKOB, €KBaJIbHOrO MPOHCXOKMeEHHA; Cpe JIeOrPpaHHHKOB YaCcTO BCTPeUaloTca 
BaJIyHbI HHOM CPOpMbI, C OCTPLIMM peOpaMNH M Pa3/JIMUHbIM KOJIMYeCTBOM (paceTT, Ha 
NepBbIii B3PvIA, TORKTECTBeHHbIe C BETPOrpaHHUKaMH, HO OTJIMUAIOULMecA OT M0- 
C.1@MHHX HEKOTOPbIMH XapaKTepHbIMH MpH3HaKaMH. 

2. Macerrhl NOMM2APHYeCKHX JIeOrpaHHUKOB, HMEeIOMULMX HCOOJbLIMe PasMepbl 
(ot 1 qo 10 cm), npegcTaBua1oT COBepwIeHHO pOBHbIe HM rlaKue, MHOra OTMHO- 
JIMPpOBaHHble 0 3epKaJIbHOrO OylecKa, OOJIbIeH YaCTbIO TEOMETPHYECKH MPaBMIb- 
HbI€ MJIOCKOCTH, KaK Obl Cpe3aHHble HOXKOM HIM pyOaHKom (puc. 1, 3-10), B OT- 
Jimuue oT (baceTT BETpOrpaHHHKOB, KOTOPbIe, HECMOTPA Ha YaCTY!O OTMOJIUPO- 
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BaHHOCTb, HHKOra He O6/laaloT TaKOM HCKJIIOUMTEIBHOM NMpaBHJIbHOCTBIO H JIMLIB, 
B OOJIbIUeH HIM MCHbILel CTeNeHH MpHOH*KaloTCA. K FEOMETPHYECKEM MJIOCKOCTAM HH 


Puc. 1. Popma orpaHeHHbIX €HHKOBHIX BayHOB H3 JHEMpoOBCKoll MopeHBI Cpeguero IIpuaHe— 
MpOBbs. / — THMMUHEI TyNopeOpucteii TpexrpaHHblii BavlyH yTIOrooOpasHoli @opmbl, cocTos- 
UHM H3 Ceporo CMBHOFO MeAKO3ePHHCTOrO NecuaHuka; BUA cBepxy; 2 — ToT xe BaJlyH, BH], COo- 
KY; BHM3y BHHa POBHas Oa3aIbTOBaA (paceTTa; 3 — ocTpopeOpucTHit HeNpaBHJbHbII weqorpan— 
HHK H3 TEMHO-Ceporo (PTaHHTa C TYIIbIMH BXOAAMMMM yraMH HW KOCBIMH BpesaHHbIMu CTyNeHb- 
KaMU, BUA CHH3y; 4 — TOT Ke BaJlyH, BHA CBepxy; 5 — oTulnuoBaHHblii CO BCeX CTOPOH OcTPpo-. 
PeOPHCTHI NOMMSIPHYeCKMH MeAOrpaHHUK U3 NOMOCUAaTO! AUIMOBUAHOH KpemMHUCTOI NOpogpl 

oOuHH BUA; 6 — TOT Ke Bayh, BUA COOky; BHH3Y BUAHA poBHad Oa3abHad dacetta; 7 — TOT: 
*Ke BaJlyH, BHA cCBepxy; 6 — orpaneHHblli BayH (bTanuta, H300paxKeHHbIlt Ha 3 un 4, BU 
cOoky; B CepeAMHe BUNA KoCad, Noorad BpesaHHad CTyNeHbKa; 9 — onnHorpaHANK u3 cBeTs10- 
ceporo KBapINTa C TOHKUMM WITPHXaMH Ha MOMMPOBaHHOH JbAOM Ga3anbHoli cbacetTe, BUX CHH- 

3y; 1/0 — TOT xe BanyH, BUA C6oKy 


3. Ha seqorpaHHukax Hepefko HaOsoqaloTca TyMbIe BXOAALHe ABYXrpaHHble: 
yruibl, OOpasoBaHHble AByMsA MepeceKaloujuMuca cacetTaMu pa3HOii OpHeHTH- 
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tKH (puc. 1, 3—5), Ha BeTporpanHHuKax NoJOOubIe BXOAAMNe yrvibl HHKOTZa He 
asyloTcs BCIeCTBHE TOTO, YTO KOpposupytollee JecTBHe 3epeH NecKa UH Mu- 
)aJIbHOH IbIJIM, NOAXBaYeHHBIX BETPOM, Or paHHunBaeTCA CTaYMBaHHeM BBICTY MOB. 
(@POBHOCTeH Ha NOBEPXHOCTH OGJIOMKOB. 

pu vanmuyu Bxogaux PByXrpaHHbIX yIrOB, OrpaHwueHHEIX cbaceTramn 
|POrpaHHHKOB, Ha NOBEPXHOCTH NOCeAHUX YaCTO HMEIOTCA BPYOJICHHbIe B HUX 
ble noviorve CTyneHbKu (puc. 1, 3 u 3), oTcyTcTByloulue Ha BETPOrpaHHHKax No: 
_ Ke MpHynHe, KoTOpaH yKa3ana Bble (nM. 3). 

5. Kak pasMepbl, TaK H (OpMa JIeOrpaHHHKOB upesBblualiHO pasHooOpasHbl, 

HYeM Cpe HUX NOCTOAHHO MpecOslaqaloT BaJIyHbl HeENpaBHYJIbHOH opMbr 
/DTCYTCTBYIOT BECbMa XapaKTePHble AVIA SOJIOFJMNTOMHTOB NpaBHJIbHble Tpeii-~ 
HHTepbl — HH3KHe Y/VIMHEHHbIE OCTpOpeOpucTble TpexrpaHHble MMpaMHIbL 
\BYMA NOJIOTHMM COKOBBIMH (baceTTaMU HM pe3KO OOO3HAYeEHHBIM MpOJOJIbHBIM 
M€BUAHBIM peOpoM Ha cnuHKe (('), crp. 54, puc. d — g), uro npnyaeT 3THM 
iTHpakTaM KpbilleoO pasHibili nonepeyHbii npodumb. MopdonornyeckumMn 
AUOrAMH ApeHKaHTepoB Cpeyn JeOrpaHHUKOB MOTYT CUHTATLCA yTIOrOOOpas- 
He BaJlyHbl C 3aKpyrJIeHHOH CNHHKOH 6e3 NmposoubHoro peOpa («KOHbKa»).. 

(6. Cpequ rasttnodaktToB Take MOJIHOCTbIO OTCYTCTBYIOT MeJIKHe OTIWIN- 
BaHHbIC OOJIOMKU COBepIeHHO MpaBHJIbHOH ctbepuyeckoH (opMbl — TaK Ha- 
BaeMbIH KaMeHHbIM Ox*K Ib, 10 TepMHHOJIoruH M. Bavsbtepa, KoTopbie o6pa-— 
OTCAH B 30HAX HHTCHCHBHOHM JedJAWHN B pe3yJIbTaTe NepeKaTbIBAHHA BeTPOM 
DOJIBIUMX H3SOMETPHYeCKHX KYCOUKOB TBEPAbIX NOPOL, CO BCeX CTOPOH O6pa6a- 
BaeMEIX TecuaHbIMH cTpysmu ((1), crp. 54, puc. k). 

7. CyleCTBeCHHBIM OTJIMUHEM Jl@QOrpaHHHKOB ABJIA€TCA TaK2Ke TO, YTO cpenu. 
hx He BCTpeyaloTca NOMHeApHyeckue NHpaMUfaJibHble BaJlyHbI c 4 u 5 dhacer- 
AM, CXOJAULMMUCH B OCTPOH BeplHHKe, BeCbMa COBINHbIe CpeAN ZO/OFHMTO- 
TOB B KOPeHHOM 3avieraHun ((1), crp. 54, pre. h — i); noqoOubIe nupamMuyab-- 
ie BaJIYHbI ObIBalOT COpaOoTaHb! BETPOM TOJIbKO B BEPXHeH YaCTH, KOTOPas BbI- 
\MaJia 43 BMelalouleH NOpOsbl, a HHXKHAA WaCTb HX OCTA€TCH HeEPOBHOH u He- 
JIMOBaHHOH, eCJIM TOJIbKO OOJIOMOK Obl] WOCTATOUHO TAKE HW He NepeKaTHI- 
ica BeTpoM. JleqorpaHHHKH MOTYT ObITb OTIUWIN@OBaHbI JIbIOM C OZHOH, He- 
it aes H Jlaxke co Bcex CTOpOH (pue. |, 5), HO HHKOryja He UMeIOT COPMBI H30- 
rpwuecKuX MHOTOrpaHHbIX MHPaMHA Cc 3aOCTPCHHOH BePLIMHKOM H HEPOBHbIM: 
Jiopannem, NOQOOHBIX BbILMeyKa3aHHbIM JOJIOBLIM NMpaMyKaM. 

.8. Ha raaqkux u B OCOOeHHOCTH Ha MOJMPOBaHHBIX (paceTTaxX MeIKUX Je]O- 
RHHUKOB OObIUHO HaOsIOZaloTCA TOHKHeE WTPHXH — JIeAHHKOBbIe Wapanvubl 
joposyKu (puc. 1, d—7 u 9), aHanornuHble WpaMaM Ha NOBepxXHOCTH OapaHbUx 
DB; OHH napasuienbHbI HalpaBJIeHHIO JBWXKEHHA JIba HM OosIbIeH YacTbIO OpHeH- 
/OBaHbI BLONb JWIHHbI BasyHa, MpHyeM He BCerma COXpaHsAIOT MpsAMOWMHeli- 
CT HW B HEKOTOPBIX CJly¥anX ObIBAaIOT H3OFHYTbI MO NOOrOH Lyre; KpoMe Toro, 

_HEKOTOPBIX (paceTTax HaOslogaloTca NMepeceKaloulHecA WTPHXH Pa3HbIX Ha- 
MABICHHM. DaceTTbl BETPOrpaHHHKOB JIMUeHbI NOJOOHBIX WITPHXOB H Oopo3yoK, 

Ha HHX YaCTO OTYCTJIMBO BbIPaKeHa OcOOaA KYEPBAUKOBAA» CKYJIBITY pa, NOT- 
HO onMcaHHaa O. AGenem (*) u XapakTepH3ylolulaica HaJIMuHeM MHOrc- 
LICHHBIX MCJIKUX, pexke Ooslee KPYNHBIX YepBeOOpa3HO H3OFHYTHIX BMaHHOK, 
pra pacXOAAMMXcA PaluasbHO OT OAHOTO WeHTpa M HaNOMMHAIOUIMX ana- 
HUHBIe yrulyOJleHHA Ha NMOBEPXHOCTH CTEKJIOBAaTbIX METEOPHTOB THMAa MOJIJa- 
HOB MH OOTOYCHHBIX BETPOM OOJIOMKOB TBEPALIX Mopo us Ces. Caxapsi ((*), 
. 429, Ta6n. 50, puc. 3—5). 

9. Ha (bacertax JI@QOrPaHHHKOB Bcerfa OTCYTCTBYIOT KOCMHHbI» WH TOYeUHAA 
DUTOCTh, HaGJIOJaeMble Ha HEKOTOPHIX JOOLIMNTONHTAX HM OOYCJIOBJICHHBIe TeM, 

; MMHepaJIbHbIe KOMMOHEHTEI WIueyeMbIX BETPOM OOJIOMKOB O6lafaloT HeEOJHHa- 
hBOH MEXAHHUECKOM MPOUHOCTHIO MH OKAa3bIBaIOT Pa3/JIMYHOe COMPOTHBJIEHHE KOp- 
' upytoulemy JleicTBulo MecuaHbIX CTpyi. TOuHO Tak Ke Ha MePBUYHO OOpabo- 


) 


HHBIX JIbJOM JIelOrpaHHukaXx M3 AHeMpoBcKoli MOpeHEI YCCP Ham HH B OJ,HOM 
yuae He IIPUXOMHJIOCb HaOMOLaTb abBeONAPHO (AYeUCTOH, UM «COTOBOII»): 
VJIbIITy pl, CBOLCTBEHHOL pone oa MHOFHX O6JIOMKOB B 30HaX HHTCHCHBHOM 
pasnun ((2), erp. 54, puc. 1; (4), erp. 429, ra6.1. 50, puc. 2). 


10. XapakrepHbIM JHarHOCTHYeCKHM [IPH3HaKOM JIeOrpaHHHKOB MOXKE 
CUNTATLCA UX HEOLHOPOLHDI MeTporpaduyecKkul CocTaB C ABHbIM MpeoOaqanue 
9K30THUeCKHX JIA JaHHOTO palioHa MOpoy; TaK, HampHMep, B pHCCKOM MopeH 
Cpeguero IIpuquHenpoBba HaMM BCTpeY¥eHbI JIeqOrpaHHUKU, COCTOALMMe U3 WOk 
IUMHCKOPO H IWOJITOSepCKUX KBaPIWLHTOB, MOJIOCUAaTbIX ALIMOBMAHbIX KPeMHHCTHI 
OPO, MO-BHAMMOMY, MpOMCXOAAMLMX U3 Mameo30n CepepHoro Ypasa, a Takk 
ropHoro xpyctauia, (raHuTa, CepbIX CJIMBHBIX KPCMHHCTHIX MeCYaHHKOB Hi T. Th 
MIpHYeM BO BCeX CIYYaAX OFPaHeHHble JIbJOM BaJIYHbI COCTOAT M3 MJIOTHBIX TOF 
KO3€PHUCTBIX HW acPaHHTOBbIX MOpos. 

Terporpaduyeckuii cocTaB BeTpOrpaHHHKOB, HalpoTuB, ropa3qo Oomee OLHC 
OOpaseH: OHH COCTOAT H3 MOPOA MECTHOTO MpOuCXOReHHA C ABHbIM MpeoOs 
JlaHHeM KakOli-HHOyb OJHOH MOpOsbl; TaK, HaMpuMep, Cpequ BeTporpaHHHKO 
Oxspyyckoro palioHa pe3KO MmpeBalHpyloT OOJIOMKH OBPyYCKHX KBaPIHTOE 
B paioue cr. Ilonoru (pasbe3y, Dycapka)— o6s10MKH MeCTHOrO Ceporo HM MOJIOT] 
HOrO KBaplla IPH He3HaYHTeJIbHOM Y4aCTHH OOJIOMKOB MECTHBIX MerMaTHTOB H ar} 
JIMTOB, B OKpectHocTax c. JjapbeBKu (XepcoucKanA 061.)— O61I0MKH OCco6o} 
KpenkKoli Ppa3HOBMAHOCTH MOHTHYeCKOTO H3BeCTHAKa, TaK Ha3bIBaeMOrO «Thy 
Kapx» (BOJIHHCTOrO H3BeECTHAKAa KHPMMYHO-KpacHOro WBeTa C YEPHbIM MYCTHIHHBIF 
3arapoM) H T. J. i 

BpillleyKa3aHHble OCOO€HHOCTH MOTYT CJIYXKUTb JHarHOCTHYeCKHMH MPH3He 


39TOM HeOOXOJMMO YYHTHIBATb BOSMOMHOCTh NOCMeAyIOulero BOSeHCTBUA Ha Béll 
JIYHbI C N€PBHYHOH JIEMHHKOBOH OOpaOoTKOH SOJIOBLIX areHTOB B NepHrAlMaJer 
HOH 30He. 


Tlocrymuso 
25 II 1959 


UWHMTHPOBAHHAA JIMTEPATYPA 


1H.H. Kapaos, IIpupona, Ne3 (1949). * H.H. Kapaos, Ipo6a. cus. reorp 
16 (1951). 3 .B. HanusxKun, Yuenne o damuax, 2, 1956. £9. Or, Feonorus, Ij 
1914. 50. Abel, Jahrb. d. k. k. geol. Reichsanst., 51, 1902. &®0O. D. En gel nj 
Avie Ji oct, 19) sen omg 930): | 
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Hoxaann Akagemun nayrx CCCP 
1959. Tom 127, 3 


FEOJIOLH 9 


3. B. KOWEJIKHHA 


JOBbBIE JAHHbIE MO CTPATHPPA®HH FOPCKUX OTJIOKEHMH, 
PASBUTbIX B BACCEMHAX pp. MOJIONO HW CKOHTIOIO(9 


(ITpedcmaeaeno akademuxom H. C. Iamcxum 12 III 1959) 


koro MaccuBa) onucaiu A.V. Jinpuy u H. VW. WOurepos B 1957 r.; no ux 
HbIM, CPC HW2KHCIOPCKHX OTJIOMKeCHHH BbIZeeHbI: CpeqHuH Jeliac (mecuaHu- 
WA MayKa 45—50 M wu necuaHo-asleBposuTOBan Mauka 80—100 m) u Bepxunit 
ne (90 m). Cpequas topa nofpasfedeHa Ha TPH CBUTHI, Ha3BAHHbIe NO JMTONO- 


BpByto (S0O—60 M) u aueBposuTo-necuaHukoByto (50—60 m). Ha ocHoBaHun 
PeJICHHA HEMHOFOUNCJICHHBIX MaJICOHTOJIOTHYeCKUX OCTATKOB, BbIIOJIHCHHbIX 
1. CumpHosol, Bce Tpu nocueqHHe CBUTbI WaTUpyloTCA KaK HepacueHeHHblit 
bH — Oat. Kpome Hux OTMeYeHbI TaKXKE BEPXHEIOPCKHE CJION C peAKMMU ay- 
Tamu (p. YcyHKy) uw MopcKoH BamaHxKuH (100—120 m). 

(emaTuyeckue UCCIeqOBaHHA, MpOBeJeHHbIe HaMH B GOacceliHe p. Momogo 
BASAHHbIe C M3YYCHHeEM KaK CTpaTurpaduyecKkuxX pa3pe30B, TaK MH BuAOBOTO 
'aBa HCKOMAaeMbIX OCTATKOB, MO3BOJIAIOT B HACTOALLee BPEMA SHAUHTEJIbHO Jle- 
H 3UPOBaTb HM YaCTHYHO YTOUHHTb U3BeCTHYIO paHee CTPaTHPuKalMlo lOpCKUX 
IL HE TOJbKO B OacceliHe p. Monogo, HO u 1OxHee 92TOTO OacceliHa — nO 
WlotopuyHe. CreqyeT OTMETHTb, UTO CBUTHI MW Ha3BaHHA WIA HX, MpelioxwKen- 
| A.T. Jiudbu u H. VU. fOurepospm, B JeHcTBUTeIbHOCTH He OTBeYAaIOT IpaBH- 
|| crpaTurpadwyeckoH HOMeHKJaTyPbl, MpeyCMaTPUBaIOWHM BbIJeIeHHe Xa- 
epHbIX pa3spe30B (CTpaTOTHMOB) c reorpactpHyecKHMH HaSBaHUAMH HM OSTOMY 
OJDKHbI YHOTpPeGOJATCA Goble B IpaKTHKe PeosorMyecKoroO KapTHupOBaHHA. 
SeTHM TAaK2Ke, YTO JIMTOJOFMYeCKHH COCTaB 9THX CBHT HaCTOJIbKO OJIM30K, 
| pa3IM4HTb HX B MOJIEBbIX YCOBUAX, 6€3 3HAHHA PYKOBOMAMLMX KOMIMJICKCOB 
1H, 3aTPYHUTeJIbHO. 

[lo HOBLIM JaHHBIM, B OacceliHe p. Mosogo BbifesatoTcA BCe TPH OTJeua 
Koli cucTembl, a no p. MoropyyHe — TObKO HWKHAA M YacTMYHO cpex- 
ropa. 


HuxHAA lOpa 


(HvoKHeIOpCKHe OTJOXKEHUA WIA HCCIeCLOBAHHbIX paHOHOB Mospa3qeia1orcs 
Ha [Ba Apyca — JoMepcKuli u TOapcKHi. 

DraoKenns momepckoro apyca (Jd), mopcemecrHo 3aJleratomue 
DHTIOMepaTOM B OCHOBaHHM TO Ha KeMOPHHCKUX H3BeCTHAKAX, TO Ha MeCKax 
MM, IIpe{CTaBJICHbl CPaBHHTebHO MOHOTOHHOM TOMMIEH MeCTpOOKpallleHHbIXx 
}e@3HCHHBIX KOCOCJIOHCTHIX aJICBPOJIMTOB C MeJIKOOCKOJIbYaTOH, MIHTYaTOH 
Leropol oTaembHocTbHIO. B Tomme HaOsIOalOTCA MHOFOUMCJICHHbIe OKPYTVIbIe 
«apaBaeoOpasHble KOHKPeIM MeCUaHUCTHIX H MeMHTOMOPPHbIX H3BeECTHAKOB 
CHJIbHO H3BECTKOBHCTHIX Me€CUaHHKOB, a TAK%KE OTHOCHTEIbHO BbIepXKaHHble 
KIPOCTHpaHHMiO MIPOCOM MeCuaHHCTbIX H3BeCTHAKOB. OObMHO MpoOcOH U3Be- 
KOB IIPHYPOUCHHI K HWKHEH MOJIOBUHE paspesa, KOHKPelMH Xe HEPpaBHOMePHO 
peleseHbI 10 Bceli TOMMe. AeBpOJIMTbI MECTaMM OXKEJIE3HEHEI MO MJIOCKOC- 
OTIeIbHOCTH HM KPOMe€ H3BeCTHAKOB BKJIOUAIOT JIMH3OUKM HM HEBbIepKaHHbIe 
CIOH MeJIKOSCPHHCTHIX Me€CYaHHKOB, TEMHO-KOPMUHEBBIX Ne€CYAHHCTbIX ap- 
WTOB, JIMH30BUJHbIe MpOCIoN pacceAxHHOM TambKu u 9ppaTHyeckue PVIBIOBI 
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KeMOpulickux Tlopox. KpoBia OTOxKeHHH AoMepcKoro Apyca pasMbiTa. Mc 
HOCTb HX cocraBasneT 9O—110 M. a 

V3 cdayHucrMuecKuX OCTaTKOB OTCIOJa olpeyesex culetyIoului Xapaki, 
nbii KoMnuieKc (pp. Mosogo, Cionrtoroga u Moropuyxa): Harpax terquemi De I: 
H. viluicus Kosch., H. arcticus Kosch., H. spinosus Orb., H. sp., 
phoria batuobica Kosch., M. sp., Pseudomonotis tiungensis Petr., P. sp., Pp 
romya liasica Kosch., Panope lahusini Kosch., Lenella tiungensis Kos} 
Tancredia kuznetsovi Petr., Modiolus nitidula tiungensis Petr., Pecten 4 
danensis Kosch., Entilium sp., Rhynchonella aldanensis Kosch., Sept 
phoria borealis Kosch., Orthoceras sp., Patella sp. nov., Nonnobelus ex Jy 
janus (Dum.), ocTarKH KpyNHBIX PparMeHTOB H MOPCKHX 3Be3/. M3 oOnaxkek 
mo p. Mosogo (pple ycTba p. Cronrioiwog9) HaMM YCTaHOBJIeHbl THMHUHBIC j 
mepcKue aMMouuTst: Amaltheus margaritatus Montf., Am. margaritatus y 
compessa Quenstedt u Am. arcticus-Kosch. Sti ammonutsi 10 p. Mosogo coopes 
HaMH V3 HWDKHEli NOJOBUHDI paspe3sa. Cxogubie POpMbI aMaJILTeN] yKa3aHbl Hel) 
TakxKe 13 paspesos pp. Moropuynpt! u Cronrioiog9 (Kounekuua Tana6anaj 
BumKuesa). }| 

Ornokenut TOapcKOro sapyca (J,tr) oOHaxKeHbI Ha paccmarT) 
BaeMOl TeppHTOPHH HepaBHOMepHO. OHH JOCTOBepHO H3BeCTHBI TOJIbKO 10 f 
CKOJIbKUM OOHax%KeHHAM p. Mosof0 4 B O2HOM O6HaxKeHuH 0 p. Motopuyue (cp} 
Hee TeyeHne). B AHTOMOPMYeCKOM OTHOWCHHH 9TH OTJIOMKCHHA MaJIO YeM OT4 
YalOTCA OT NOACTHMAIOULNX MOpOR MomMepcKoro apyca. OcHOBHOH OTJMYNTEJIb 
OCOGeHHOCTbIO HX MOXKET CJYHKUTb TOKO PayHa. OTH OTIIOKeHUA OXapakTe} 
30BaHbI TEMHO-CepbIMH TeCUaHHCTHIMH WIM TvIMHMCTbIMM aJIeBPOJIMTaMH, T1e 
M@2KaIOULMMHCA C %KEJITOBATO-CepbIMH MeJIKOSCPHHCTLIMH TecuaHHKaMy, CJ) 
JIMCTBIMH aJICBPOJIHTAMH, %KeJITOBATO-KOPHYHeEBLIMH NeCYaHHCTLIMH aprVJl} 


wraet 20 mM. 113 stoH uacTH paspe3a M3BeCTHbI (onpenetenua 3. B. KomenkuHy 
Leda acuminara (Goldf.), L. ex gr. jacutica Petr., Arctotis marchaensis Pe} 
Pleuromya sp., Phacoides sp., Pentacrinus basaltiformis Mill.. Mesoteut 
oxycona (Hehl.), M. ex gr. stimula Dum. Ilo p. Monogo cyenana eJMHCTB\ 
Hast HaxoKa — Takxe Dactylioceras gracile Simps. (konmexuua A. T. JI 
dun u H. VM. FOureposa). i 


CpeHaAA topa 


OrsoxkeHHA CpeqHeli IOpbl UMeIOT UpesBbMaHHO WHpoKoe pacnpocrpaHey 
8 Oacceline CpeqHero W HHKHErO TeyeHnA p. Monogo (BHU3 NO TeYeHHIO OT yc1t 
p. Cronriorog9). B sHaunTembHO MeHbuel CTeneHH OHH OOHaKeHbI m0 pp. Mord 
uyHe M CrOHTIOIONS, Pe BLIXOLUT, BEPOATHO, TOJbKO HYWKHAA NOMOBUHA UX P 
pesa. YuntTbipad uMeloulniica dakTuyecKu MaTepHad, OTJOKeHUA cpemy 
IOpbl, KaK HaM KaKeTCA, y2Ke MOXKHO PaCuICHHTb Ha APYCHI. | 

Hmkuad uactb paspesa aa le HC KOTO Apyca (Jal) cnoxKena Temi 
CepbIMH MeCYaHHCTbIMH aJIeEBPOJIUTAaMH, NepecsauBalOUlMMUCA C 3eJIeHOBAaTO-: 
PbIMH Me€CUaHHCTbIMH MSBECTHAKAMU, CTaJIbHO-CepbIMH M TeMHO-cepbiMu mech 
HHKaMH C peAKHMM MpOCOAMH KpaCHOBaTO-KOPHUHEBLIX MeCUAHHCTHIX apr, 
autos. Ilo p. MotopuyxHe u, mo-BuquMomy, no p. Crourioi0y9 B cocTaBe CXOH, 
OTOXKEHHH, HAaOOOpoT, mpeoOmaaioT TeEMHO-Cepble C KOPHUHEBATbIM OTTEHK, 
OCKOJbYATHIE aNeBPOMMTEI. C NOACTHAIOULMMH OTJIOXKEHNAMH aJICBPOJITI CE 
3aHbl NOCTeNeHHbIM mepexoyom. MonyHocTbh HWKHeH YacTH paspesa aavleHcKe 
sipyca Bapbupyer or 45 70 55 M 4u, cKopee Bcero, B Oaccelinax pp. Monogo u 
TOPUYHbI He MpeBbilaeT STOK Wndppl. M3 naneontomoruuecKux OCTATKOB H3 9T, 
“WaCTH pa3pesa Hamu ompeyeneHb! Arctotis lenaensis Lah., Inoceramus ussurie 
sis Vor., In menneri Kosch., In. quenstedti Pcél., In. ex gr. kolymaensis Be 
In. ex gr. quenstedti Pcél., In. sp. n., In. aequicostatus Vor., In. ex ‘ 
retrorsus Keys., In. ex gr. menneri Kosch., In. ex gr. fortosulus Vor., In. 
gr. menneri Kosch., Tancredia ex gr., stubendorffi Schm., T. sp. n., Leda g 
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Itliolus sp., Pleuromya sp., Phacoides ex gr. balkhanensis Pcél. Cosmecruo 
BYCTBOPUaTbIMH MOJIWJIIOCKaMM B KOJwIeKUHH M. C. KocrprokoBa Hamu ycTa- 
jmeHb! Hastites exilis (Orb.), (Holcobelus) sp., a u3 c6opos P. A. Bugxuesa 
peTHX Ke MeCT — Pseudolicoeras beyrichi (Schloenb.). O6e nocnequne dopMbI 
POKO M3BeCTHbI H3 OTORKeHHM HMMKHEFO aasleHa, KaK HM MHOWepambl In. men- 
li Kosch., In. sp. n., In aequicostatus Vor., In quenstedti Pcél. [Ipusegen- 
Pe OOCTOATEJIbCTBA MOSBOJIAIOT 3aKJIIOUMTb O HWXKHeaaJIeCHCKOM BOspactTe OnH- 
RaeMOH YacTH pa3spesa. 

Bepxnas noviopuna paspesa aaJieHcKoro apyca Mo cBoemy JMTOMOrMUeCKOMy 
aBy PeskO OTIMYAeTCA OT HUKHEH YaCTH HM NOSTOMY MpescTaBsAeT OCOObIM 
epec. Ona coxKeHa OLHOOOpasHON Tose CnaGOCeMeHTHPOBaHHbIX CBETJO- 
HbIX M@JIKO- H KPYMHOSeEPHHCTHIX Ne€CUaHHKOB C KapaBaeOOpa3HbIMH H JIMH30- 
juin IIPOCJIOAMH MEJIKO- HW CpeJHE3ePHHCTHIX H3BECTKOBHCTHIX MeCUaHHKOB, 
fH MUAIOWUXCA OCOOCHHOH OeMHOCTHIO (bayHucTuYecKoro cocTaBa. Ilecku u mec- 
MKH KOCOCJIOHCTbICE C MHOFOUHCJICHHbIMH TOHKHMH JIMH30UKaMH YIJIMCTbIX 
| HILCB, H3COMIHEM PaCTHTeJbHOH TpyXU MO MJIOCKOCTAM CJIOHCTOCTH HM pa3HO- 
hASHBIMH JIMH3aMM OKee3HeHHbIX MecKkoB. B Oombiuux O6OHaKeHHAX Mecua- 
KH OOpa3yloT NoOyWapoBHAHLIe (OpMEI BbIBETPHBaHUA JOBObHO KPyMHbIX 
MepoB. C nojcTHsaIoOuluMH MW MepeKPHIBaIOMIMMH OTJOXKCHHAMH 3Ta WIMPOKO 
;MpOCTpaHeHHad TOMA UMeeT pesku JIMTOMOrMYeCKu nepexog. B orsoxe- 
Hix ee BCTpeueHb! pewkue Phacoides ex gr. balkhaensis Pcél., Inoceramus 
| gr. retrorsus Keys. Teonormyeckul Bo3pacT JIA STOM YaCTH pa3spe3a ycTa- 
BJIMBaeTCA MO COMOCTABJEHHIO ee C HACHTHUHBIMH OTO*KeHHAMH P. JleHbI, rye 
fBePXOB pa3pe3a HaMu ele B 1954 r. onpeyeneH XapakTepHbl WA BepXHero 
HeHa Inoceramus formosulus Vor., a Takxe Arctotis lenaensis lenaensis 
in.? Vicxoaa 43 BbIIleH3I0%KeHHOTO, Aa OacceHHoB pp. Monogzo u Mortop- 
HHBI He OCTaeTCA COMHCHHM B TOM, UTO STH OTMOXKeHUA — aaJIeHCKHe, a, BO3- 
EKHO, MW BepxHeaasiencknue (?). MomHocTb Tomuu 9O—100 mM. 
HBawocckuil (?) apye (Jbj (?)) — 9To cBoeoOpasHaa Toula, BeCb- 
| HaNOMMHalollaaA MO CBOeMy JIMTOMOrHYeCKOMY COCTaBY BepXHECKbICTaTbIMCKYIO 
HITY JIGCHCKOTO pa3pe3a. Sylecb, KaK HM TaM, HaOuiloJaeTcA necTpoe yepesqoBaHue 
HKOCJIOMCTHIX OXKEIC3HCHHBIX M€CUAHVCTHIX aJICBPOJIMTOB C TEMHO-CePpbIMH TeC- 
li ae MW JIMH30BHHBIMH IMIpOCJIOAMH TEMHO-CepbIX NeCUaHHCTHIX H3BeCTHA- 
3B, OTa uaCTb pa3pe3a CpaBHUTeIbHO Oorata (ayHUCTHYeCKHMH OCTaTKaMH, Cpe- 
| KOTOpbIX BCTpeyeHbI MHOrouNceHHBIe Inoceramus ex gr. lucifer Eichw., 
ex gr. kjstatjmensis Kosch., Phacoides ex gr. balkhaensis Pcél., Astarta 
jgr. minima Phill., Arctotis ex gr. lenaensis Lah. (A. sublaevis Body].). 
COMKAJICHHIO, BCe STH POPMBI, UMEIOMIHE XOPOLIyIO COXPaHHOCTh, NpMHaVeKatT 
HCMHUHBIM BuylaM H TpeOyoT MOHOrpaduueckoro usyyenus. Ilo p. Jlene u3 
DUWEIX OTNO%KeHHH Hamu onucaHEI Inoceramus elongatus Kosch. u In. le- 
ensis Kosch. T. A. Kppmrompi ompefenum orcioga takxe Megateuthis sp. 
HMOHEHHeM K S9TUM COOpaM MOTYyT CJIy2KUTb MOcwIeqHve Halld HaxO2KH 0 
Momnoyo — Holcophylloceras zignodianum Orb. (ompeyesenue 3. B. Ko- 
VIKHHOH). QroT %Ke aMMOHUT ONpeyeteH HaMH u3 COopos P. A. Buyoxuesa, 
HyxKe m3 Oaccelina p. Cronrioioys. He copcem ACHbI CBeeHHA O pacmipoctpa- 
HAM STON POpMBI, BriepBble ONHCAaHHOM OpOuHbu M3 KeJWIOBeHCKMX OTNIO-KeHUH 
JanuyscKkux Abn. Heiimaiip canta, 4TO BUA, OMMCaHHbI OpOuHby, mpo- 
OUT, HaNpoTuB, u3 Oafioca. OfHako B MOC/eqHee BpeMA B 3apyOexKHOH JIH- 
Warype HMeIOTCA yKa3aHua Ha Oovlee WMpoKoe crpaTurpaduyeckoe pacipo- 
}aHeHHe 9TOTO Bua, a HMeHHO OT BepxXHero Oalioca MO KeJIIOBeH BKJIIOUN- 
ibHo. Jlarecrancxue Holcophylloceras zignodianus Orb. npwypoueHb! TOKO 
ibatiocy. Mcxoxa u3 crpaTurpaduteckoro NosowKeHuA B paspese paccMaTpu- 
‘mol TOJIIM, 3aHuMalOllel MpOMexKyTOUHOe NO/IO%KeHve MeXxKLy THNMYHO 
NC€HCKHMM MW OaTCKHMU CJIOAMM, MOXKHO MpelnOlaraTb WIA Hee, M0-BUAMMOMy, 
foccKuli (?) Bospacr. OnpefesleHHbIe HAMM aMMOHHTHI * He MpOTMBOpeyaT Ta- 
My SakJOUeHMIO. Momuoctb 6aliocckux oToxKeHHH 37—47 M. 


| * AMMOHHTEI ONpeseeHb! aBTOPOM CTaTbH MpH KoucybtTannu I, ©. JIlynrepcraysena ui 
‘A. Kppimrompya. ; 
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Ilo mutonoruyeckomy cocrasy paspes GaTcKoro xapyca (J3| 
MOXKHO MOXpasqeuTb Ha Be YaCTH: HMWKHIOIO C MpeoOMawaHueM aJleBPOJIM1 
Mi aplHJJIMTOB H BepXHIOIO — B OCHOBHOM necuanucTyw. M3 naseontonormueck 
OcTaTKOB 3fecb BcTpeyeHb! Inoceramus kjstatjmensis Kosch., In. porreci 
Eichw., In. sp. n., In. ex gr. tongusensis Lah., In. retrorsus Keys., Arcto 
sublaevis Bodyl., Modiolus czekanovskii Lah., Tancredia chorongchen 
Kosch., Phylloceras sp. n. 3akm1oueHue 0 OaTCKOM BO3pacTe STOH YaCTU pas} 
3a MOCTpOeHO HaMH Ha MHOMepMax — OJHOH M3 BaKHeHUIMX rpynn AA crpa’ 
(bukalluu yopcKux oTOxKeHn CuOupu. SamepeHHasA MOMLHOCTb 10 OOHaxKeHU 
He npespiuaeT 150—180 m. Ilo gonmnam pp- Moropuyue u Cronrioiog2 OaTck 
OTJIOXKEHUA, MO-BUHMOMY, He OOHa2KeHbl. 


BepxHaa wpa 


Cpequ BepXHeIOpCKUX OTJOXKeHAH JOCTOBeEPHO H3BECTHHI TOJIbKO cou Cc A 
cella ex gr. mosquensis Buch. (p. Ycyuxy). BsBepx no Teyenuio p. Mouio)y 
BbILe YCTbA p. YCyHKY, B HeOObIUIOM OOHAKCHUH BEIXOAAT MeCUaHHKU TeMit 
Cepble H TOHKO- H M@JIKO3e€pHHCTbIe C MPOCOAMHM TEMHO-CepbIX aJIeEBPHTHCT 
mecuanukos c Macrocephalites u Sphaeroceras, a Take Inoceramus ex jj 
retrorsus Keys., HanOMMHarlollHX KeoBelickue (PopMbI OyyHcKoro paspeys 
Oyuako, YHTHIBAX TPyYMHOCTH, CBA3aHHbIe C OJIM3OCTbIO OCOOeHHOCTeH PG 
Macrocephalites u 6atckux Cranocephalites u Arctocephalites, mpl 3aTp} 
HACMCA TOBOPHTb OMmpeeseHHO O KeJJIOBeHCKOM BO3pacTe NOpoy onucaHHCh 
oOHaxKeHus. 


| 


Beecoro3ublit Iloctynuno j 
asporeomorHyecKkHl TpecT 9 III 1959 
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TPEOMOCHA 


10. C. MAMMHH 


CTPATHFPA®HA AEBOHA YAMEHCKON BHAJMHBI 
(IT pedcmaezero akademuxom C. H. Muponoeeim 17 III 1959) 


@i OOpasom JeBOHCKUMH atpy3HBHO-ocaqOuHbIMU OOpa30BaHuamu. Paccmar- 
faemasx crparurpaduueckaa cxeMa STHX OOpas0BaHHH MpesiO%KeHa aBTOpoM, 
oo no, pykopogctsom B. C. Menemenko u 9. H. AHopa pa6dorui, 
aTble B 3TOM palione HM. HM. Benoctoukum (7) u B. M. CenHuxospm (*). 

Hmxke npHBogquTca XapakTepucTuKa JeBOHCKOrO KoMmJieKkKca YHMeHCKOH Bna- 
if bl B COOTBETCTBHH C HOBbIMH JaHHbIMH, NOJIYYeHHBIMH aBTOPOM B pesyJbTaTe 


XJICETHUX CTpaTHrpatnyeckux UccJIeqOBaHHH. 


i 


| DIudenmbckuuh apye 
B paspese aitebckoro sApyca aBTOpOM BbijeaIOTCA (CHH3y) TaHTbIMHCKas 
"allITbINCKasl CBUTBI. 

\TauTeuwHckKasa cBuTa. B Bepxopbax p. TaliTbiMn CBHTa CulO%KeHAa 
WMA MauKaMu, YETKO OTIMUAIOWIMMUCA MO WuTOMOrMYecKoMy cocTaBy. Huxkuaa 
JHHX MpefcTaBsleHa OCHOBHBIMH 9dpy3HBaMH, TlaBHbIM OOpa3soM MlarvokJa- 
IBIMH HM MMPpOKCeHOBBIMM NOop@upuTamu u ux Tyd@amu. MoujHocTh nayku S500— 
) m. Haq pyakanorenHpimu nopoyamu 6e3 yruioporo Hecorsacua saseralor 
foxwkenusa cpequeli nauku, npeycrapeHHEle KpacHouBerHbiIMu TydonecuaHH- 
MM pa3JIMYHOH 3epHHCTOCTH Hu TydQaJeBpPOJMTAMH C NOAYHHEHHBIMH MpocuJo- 
Hi OCHOBHEIX 9*PPy3HBOB HW 3eJICEHBIX HIM Ce€POBaTO-3eJIeHbIX aJIeBPOJHTOB, 
HJIIMTOB HU Mepresel. Mouuoctb nauku oKosio 600 M. Orn OTWOKeHUA NO- 
HICHHO CMCHAIOTCA MpeHMYIeCTBeHHO KPaCHOLUBeTHbIMH CpeHe- HM MeJIKO- 
DHHCTBIMH NecuaHHKaMH UM MJIMTYATbIMH aJIeBPOJIMTaMH C MOAYHHEHHBIMH Mpo- 
)DAMH 3CJICHOBATO-CEPbIX MeJIKOZEPHHCTHIX NeCUaHHKOB, aJICBPOJHTOB, aprv- 
1TOB H Mepresel, CllaratoujuMu BepxHioio mauky. B cBxa3H CO 3HaYHTeIbHIM 
pACTBOM C TOJOYKOBCKOM cBuTOoH MuHycuHCKOM KOTJIOBHHbI HM aHaJIOrHuHbIM 
ylOx%KeHHeEM B paspese 3Ta Mauka Oblla HAMM PaHee ONWCaHa MOA BPeCMeCHHbIM 
IOBHBIM Ha3BaHHeM TOJIOUKOBCKOi cBuTI (7). MomHocTb ee KouleOsleTCA OT 
5 M B Oacceiine p. Talirpmu yo 800 M B BepxoBbsax p. CbIHbIpJy. 

O6ulaa MoWHOCTh TaliTHIMHCKOH cBuTb! Wocturaet 2000 M. 

|@ayubl u C*ulOpbl B OTJOXKCHHAX CBUTbI He BCTPeYeHO, B CBA3M C YeM MIPH- 
JI@XKHOCTh ee K 9N(PeMbCKOMY APyCy YCTaHaBJIMBaeTCA MO MOJIOXKeHHIO B pas- 
€ MOM oxXapakTepH30BaHHOl BepxHesiitbeIbcKOl cbayHOM TaLITbINICKOM CBHTEI 
O 3HaUHTeIbHOMY JINTOJIOrHYeCKOMY CXOJCTBY C TONOUKOBCKOK cBuTo Muny- 
HCKOH KOTJIOBHHEI. 

TamtTpnckaa cBurta. IIpegcrapseHa TeMHO-CepbIMH IMJIOTHBIMH 
PHITOKPUCTaMYeCKUMH H3BECTHAKAMH C MOAYHHEHHBIMM HM MPOCJIOAMH H3- 
CTKOBHCTHIX M€CUaHHKOB HM aJleBpOHTOB. Tako THM pa3pe3a, B YaCTHOCTH, 
6m0fjaerca B BepXOBbAX p. Cyrmnbipmy. Ha Bogopasyese xe pp. YarycyK u Kor 
WITOOpak JOMMHUPYIOWLy!O POJIb B CTPOCHHH CBUTbI HrpaloT TeEMHO-Cepble, 
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yacTO C FoJlyOOBaTbIM OTTCHKOM H3BeCTKOBHCTbIe MeJIKO3ZePHHCTbIe MecuaHH 
MepreJIH H aJICBPOJIMTHI, TOra KaK H3BECTHAKM Pa3BHTbI B NOJYHHEHHOM KO 
yectBe. B Gacceline p. TaliTbIvH H3BECTHAKM MOUTH HalleslO BbITeCHAIOTCA 
paspe3a CBHTbI M3BECTKOBHCTbIMM MecuaHuKaMH Hu asieBpomuTamu. Muor) 
B BePXaX CBHTbI NOABAIOTCA BYJIKAHOPeHHbIe MOPOJbl, MIaBHbIM OOpasoM OCH 
Hble, XOTA BCTpeyaloTcaA H CpesHue pasHocTH (BepxoBbs Pp. CpIHbIpJy, BOZOpa 
nen pp. Yacyk u KopispiiTobpak). 

MomHoctTb CBuTBI OKOJIO 200 M. 

B w3BecTHAKaX H H3BECTKOBHMCTHIX MeCUaHWKaX TaLlITbINCKOH CBUTbI BCTP 
yeHa (bayHa OpaxHONOR, OAMHOUHBIX H KOJIOHHAJIbHBIX KOPaJVJIOB, HaJe2KHO CBF, 
JIeTeJIbCTBYIOULAA O MPHHalexKHOCTH BMeLMalIOWIHX ee OTJIOMKeHHH K BepxXal 
aidembckoro sapyca (°*). : 

MWKuBpetckuh apye { 


Kuperckul apyc nofpa3yesiserca aBTOpOM Ha CJleytOlMe CBUTHI (cunay) 
ylikapatalickaa, yJlycykcKaad u Oelickat. YukapatalicKad cBuTa BbI,eJeH, 
B 1953 r. HW. VW. Benocroukum, yslycyKcKand WM OelicKaA CBHTHI BbIJeJIeHbI aBTG 
pom. ' 

YukKapatamckaa cBpura. II]pescraBsena CIOKHBIM M BeCbMa pas 
HOOOpa3sHbIM MO (pallvaJIbHO-JINTOJIOTHYeCKOMY TpO@uHJIIO KOMMJI€EKCOM TOPHBI 
MOpok, Cpe KOTOPbIX BeyUly!0 POJIb UrpalOT ByJIKaHOreHHbIe pa3HOCTH 
WlarvoKa3OBble H MHPOKCeHOBbIe MOPPUPUTH!, UX Ty@bl, HHOra (OUeHb peLKG 
Kucuible acpy3uBbl u ux Tydbl. Jia cBuTbI XapaKkTepeH MecTpbIM COcTaB CJlarat 
IUX ee aPy3HBOB, MOBCeMeCTHO HaOuwOfalolleecA 3amMelleHHe Sdy3HBOB Uy 
MMpOKacTaMH, OTCYTCTBHE MapKHPyIOWHX TOpH30HTOB. OcayouHble MoOpogeE 
B paspese NpHCYTCTBYIOT B NOAYHHEHHbIX KOJIMYeCTBAX; STO B OCHOBHOM KpaCHO, 
I[BeTHbI€ KOHTJIOMepaTbl, PpaBeJIHTbl, KPyMHO- HW CpefHe3sepHHCTbIe NecuaHUKy, 
HeECKOJIbKO pexke — MeJIKO3epHHCTble MeCYaHHKH HW aJICBPOJIHTHI. | 

MouHocTb yiKapatalucKoh cBuTbI 2500—2800 m. 

@ayHbl B OOpa3s0BaHUuAX ITOH CBHTbI He COJep%KUTCA, OHAKO MO MOJIOKeHHH 
B paspese Mexkyy (ayHHCTHYeCKH OXapaKTePpH30BaHHbIMH OTJIOXKeCHHAMH Talli 
TBINCKOH (BepXM 9diitesbcKorO sApyca) u OelicKoH (BepXH %KMBeTCKOrO sapyca 
CBUT H MO CXOACTBY JIMTOJIOrMYeCKOrO COCTaBa C TAKOBbIM aOaKaHCKOHM CBUTHI Je 
BoHa MuvycuHCKOH KOTJOBHHbI yitKapaTallicKkadt CBUTa OTHeCeHa K HH3aM XH 
BeTCKOTO apyca. 

Ilo cnoemy smTosorMuecKoMy cocTaBy H MOJIO%KeHHIO B paspese yiiKaparalll 
CKaH CBuTa BeCbMa CxXOfHa C aOaKaHCKOH cBuTOH MuHycuHCKOM KOTJIOBHHBI 
¥TO TIOCJIYKHJIO HAM OCHOBaHHeM OMMCbIBaTb ee paHee MO OMHOMMCHHBIM HasBa 
HueM (*). OrvloxKeHHIO STO CBUTbI MeCTaMM MIpeAMeCcTBOBa HepepbIB B OCaLKO 
HaKOMJICHHH, O Y€M CBMJeTEIbCTBYeT 3aJleraHue ee C 6a3aJIbHbIM KOHTIOMepaTOn 
B OCHOBaHHH Ha 9i@ebCKUX HM OPAOBMKCKO-cHJypulickux (?) Tomax. 

Yaycykckasx cButTa. OcHoBHad pomb B ee crpoeHHH NpHHaqexKw 
M3BECTKOBUCTBIM aJIEBPOJIMTaM, YepeyIOULMMCsA C MeJIKO- MU CpeqHe3SePHHCTHIMI 
MeCYaHHKaMH CePbIX, 3€JICHOBATO-CePbIX, TEMHO-CepbIX, PeKO YePHbIX TOHOB 
HemasopaxkHoe 3HaueHHe MMeIOT KpaCHOMBeTHBIe MecuaHHKU M aJleBPOJINTHI 
MpoOcJIOW TpaBeJIMTOB MH KOHTIOMepaToB. B pesko nOJYHHEHHBIX KOJMUeCTBA} 
OTMe4aIOTCA NarHOKMa3OBble NOPPUpUTbI H ux Tye. AmeBpomuTHI uacTo CoO 
Kepxat OOYTIMBIIMHCA PaCTHTeMbHBI NeTPUT Mu McuOcHTOBy1O culopy MI0Xxol 
coxpaHHocru. Jia TeMHOUBeTHEIX OcaJOUHEIX NOpOk CBUTEI XapakTepHa MMpH 
Tusaina. Ha nui0cKocTaX HamJlaCTOBaHuA asIeBPOAHTOB HaGsOLaloTCA 3HaKI 
pxAOH H TPeLMHbI ycbixaHna. KpacHollBeruble alleBpOuMTbI CoepKaT BKMIOUeHHS 
MIMHAHOM JeelwiKOBUAHOH TaJIbKM M CeKYTCA TyCTOl CeTbIO TOHKUX MporxkKHIKO! 
KaJIbIuTa. 

MomtHocTb cBuTsI Jocturaer 1700 mo. 

B onopHom paspese Ha Bogopasyene pp. Yuan u Yiikapatal yJlycyKcKa: 
CBUTa NOCTATOUHO YETKO PacWIeHAeTCH Ha [Be NOACBUTbI, HWKHAA U3 KOTOPBL 
OOHapyXUBaeT HEKOTOPOe CXOACTBO C aCKH3CKO CBUTOL MunycuHckoit KoTIO 
BHHbI, a BeEPpXHAA — C HIeMOpoBcKOH. B cBa3H C STHM YHOMAHYTHIe MomCcBHTI 
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BaJIMCb 4BTOPOM PaHee B KaYeCTBe CAMOCTOATEJIBHBIX CBUT NO] Ha3BaHHAMH 
#3CKaA W WJIEMOPOBCKaA, COOTBeTCTBeHHO (*). B mpouecce nocaeqyloulux 
AOBAHHK OblIO YCTaHOBJIeHO, YTO MOMOGHOe pacusleHeHHe BeCbMa 3aTpyJ- 
AbHO B APyrux YacTAX Jenpeccuu; KpoMe TOrO, JHTOMOrMYeCKHH OOK 2TUX 
MOf4ac Cepbe3HO OTIM4aeTCA OT HX MHHYCHHCKUX aHasoros. I loaTomy nper- 
ACTCA WeMecooOpasHbIM BIIPeb BbIeATh eLMHYy!0 yslyCyKCKylo cBuTy — 
pa3jJleneHHeM ee, re 3TO BO3MOX%KHO, Ha MOCBHTHI. 

lomo*wKeHHve yJIyCyKCKOH CBHTbI B pa3spe3e MexKy dayHuCTHYeCKH OXapak- 
3OB4HHbIMH TALITINCKOH (Bepxu 3idembcKoro sapyca) uw GOelickol (Bepxu 
PTCKOTO ApyCa) CBHTaMH UM CXOJCTBO e€ JHTOJOrM4eCKOrO cocTaBa C Capa- 
ou cpuToK MunycuHCKuXx KOTJIOBHH MO3BOJIAeT OTHECTH €€ K CpeqHel 4acTH 


, MaCCHBHbIMH, Y3JIOBaTbIMH C MHOFOUHMCJICHHBIMH MpOKUKaMH KaJibulnta, 
@)a C pHMecbIO neCYaHOrO HJM NeC4YaHO-rMHUCTOrO MaTepHasa. B pa3pese 
'TalOTCA HESHAYHTEbHbIe NO MOLHOCTH (fo 1—1,5 M), 4acTO HeBbIepKaH 
HO MpOCcTHpaHHiO, HO JOBO.IbHO MHOFOUHCJIeHHbIe MpOCsOM H3BECTKOBHCTHIX 
KOSEPHHCTHIX TeCYaHHKOB UM aJIeEBPOJHTOB — KBaPI[-MOJIeBOLINATOBbIX TeM- 
\eEpbIX MA@CCHBHBIX, HHOTa MIMTYAaTHIX, Me€CTAMH PaCCJaHIWOBaHHBIX JO Cco- 
HHA WleOeCHKH, TaK7Ke MPOHH3aHHbIX TOHKOH CeTbIO MPOKUIKOB KaJIbIuTAa. 
HOCTb CBHTbI 321ecb OKOI0 200 Mm. 

> ¥OrO-3allagqHuou uactH YumMencKo empeccuu, no p. KulspwiToOpak, B Bep- 
AX DP. YaycyK HW B Apyrux MecTaX XapaKTep pa3pe3a HeECKOJIbKO MeHAeTCSH. 
CeHCTByIOUad PpOb MepeXOQHT K H3BECTKOBHCTbIM ecdaHuKaM, TeMHO- 
M, MEJIKO3€PHHCTHIM, HECJIOHCTBIM, KaK IipaBHJIO M@CCHBHbIM, HHOra MIUT- 
M, JOCTHralollMM no MouiHOocTH 75 M. W3BecTHaku OOorallieHbl MpHMeCbIo 
faHOrO MaTepHala H HMEIOT B pa3pe3e NOJYHHEHHOeE Pa3BUTHe, MPHCyTCTBYA 
we mpocaoeB MolHocTHIO oT 1,5 fo 12M. MomHoctTb OelickoH CBUTHI 34ecb 
bacraetT Zo 500 M. 

|raomenua GeHcKOH CBHTbI CojepxKaT OOWIbHYIO MOpCKy!O dbayHy, mpel- 
BICHHYIO OpaxvomosaMH, OHHOUHBIMH UM KOJIOHHaJIbHBIMA KOPpaJuiaMu, 
KHKaMU, MOPCKHMH JIMMMAMU, TPHOOUTaMH, CTpoMaTonoponseamu. Dayna — 
€B0rO KOMIJIeKCa, He OCTaBJIA}OUlad COMHEHHA B MpHHajViexKHOCTH BMe- 
pUlHx ee cOeB K BepXHeKUBETCKOMy NOsbApycy. LlomHpl cnucoK dayHl, 
JIee€HHOH U3 H3BECTHAKOB HW H3BECTKOBHCTbIX M€CYaHHKOB OeHCKOH CBUTHI, 
fiicTapaeH 108 dopMamMu u He MOXeT ObITb MPHBeeH H3-3a OrpaHHYeHHOFO 
Ma HacToalllei cratbu. OcHopuble 43 Hux: Thamnopora proba acrospirina 
i)., Schizophoria striatula (Schloth), Streptorhynchus devonicus minus- 
Itnsis Rzon., Atrypa waterlooensis Webst., A. waterlooensis Webst. var. 
tdjanica Rzon., Brachyspirifer martianofi (Stuck), Euryspirifer che- 
b] (Kon)., E. cheehiel (Kon) var. alata (Stuck), E. cheehiel (Kon) var. me- 
ibba (Korov),Emanuella takwanensis (Kayser), Rhynchospirina lopatini 
wick), Athyris concentrica (Buch), Pterinea minussinensis Stuck. u gp. 


MpaHcKuHH apye 


[Paspes fesona Yiamenckoi BnaquHbl BeHuaeTcA sddpy3HBHO-OCayOUHBIMH 
Wa30BaHHAMU @paHCKOrO Apyca, WIHPOKO pacmpocTpaHeHHbIMH NO TeppHTO- 
ik uccHeyemoro pafioHa HU TPaHCrpecCHBHO MePpeKPbIBaIOUIMMH pa3/IM4Hble 
jaTurpaduueckue TOPHSOHTbI MOACTHAIOWIMX HX CpeHeMeCBOHCKHX OTJOKE- 
i, a B CesepHo yacTu Jempeccuu u Oomee ApeBHUX TOU, — oOpas0BaHHA 
Opua 4 Oplopuka—cuslypa. DpancKul apyc nospasfeiseTca Ha [Be CBUTHI 
#43y): YHMeHCKy!0 H yIyJIbCKy10. 
Yaimeuckasa cpurta. Boia peyenena w 1953 r. H.U. Benocroukum 
mpaBel.iuBo oTHeceHa HM K (paHcKomy sApycy. OfHako BMoceACTBHH TOT Ke 
eloBaTesb pacCMaTpHBa.l OOpa30BaHHA YHMeHCKOH CBHTbI Kak 2KUBETCKHE. 
yabTaTe Hallux pa6OT yCTaHOBJIeHa MpaBHJIbHOCTb NepBOHAadaJIbHOK Tpak- 
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rosku WM. WU. BenocroukuM Bospacta u cTpaTurpaduYecKoro movlox*KeHHA yl 
MeHCKOH cBuTb. Ilostomy, BOCCTaHaBJIMBaH STY CBHTY IIpHMepHO B Tpe2xKHt 
oObemMe UH CO6IOJat npaBuio MpHopuTeTa, MbI COXpaHAeM AIA Hee CTapoe Bj 
3BaHHe, mpemioweHHoe MM. MW. Benocroukum. 

Cauta mpefcraBsieHa OCaqOUHbIMH H BYJIKAHOTeHHBIMH NOpOJaMu, TlaBHE} 
06pa30M OCHOBHBIMM Pa3HOCTAMH, KOTOpble, MPHCyTCTBYA B IPHMepHO PaBHH} 
KOJIMUeCTBaX, OOPasyIOT MPaBMJIbHOe, NOMYac NOYTH PHTMMYeCKoe MepecanBani| 
B Bue natek no 100—200 m momHocrb10. OcaouHble MOposbI mpescTaBuJer 
CepbIMH, HHOra MOUTH YePHbIMH MecuaHuKaMu uM pexke avleBpomutamu. Ilopd 
puTb oOslafaior apupoBok crpyKTypol. B wro-3anaqHOM YacTH BNaMHbl O) 
HMeCIOT MOHOTOHHBIM CepoBaTO-3eJIeHbI IBeT H, KaK MpaBHJIO, JIMMWIeHbI MHI 
jleKaMeHHOHi TeKcTypbI. CepepHee, B BePXOBbAX p. YUMeHb, WIA HUX, HaOdopC 
THINHUHO OOMIMe KPyMHbIX MJIOCKHX MHHaJIMH, MPMYeM IWBeT MOPO TeMHBl 
HHTCHCHBHO-3eeHbI. Tydbl nmopdupHToB BCTpeyaloTCaA B CPpaBHUTeJIbHO EF 
6OuIbLIMX KOJIMYeCTBAX, OOBIUHO ME/IKO3ePHUCTbI UW TPYAHO OTMHYMMBI OT a 
poBbIxX nopduputos. Pow rpyOblx MMpOKacTOB BeCbMa HesHayHTesbHa. B mic 
YMHEHHbIX KOJIMYeCTBaX BCTpeyaloTCA KUCJIbIe S*pPy3HBbl. 

MoutHocTb cBuTEI OKOIO 2000 M. 

Yryabcekasan cBaurta. epBonayaibyo onucpiBalach B. M. CenH 
KOBbM (4) NOX Ha3BaHHeM yUaJIbCKOH (KbIIaHCKOH) CBUTbI, He€MPpaBHJIbHO C 
MOCTaBJIAACh HM C OJHOMMeHHOM CBUTOH crpaTurpaduyeckor cxempl V1. VW. B 
JIOCTONKOrO, B JeHCTBHTeIbHOCTH HMelIOleH He (paHCKHH, a MKHBETCKHH BC 
pact. Ilo3qHee Ta cButa Oblla MepeuMeHoBaHa B. M. CeHHuMKOBBIM B YIyJIbCKy 
CBHTY, Ha3BaHHyl0 TaK no p. Yrywa, rye uMeeTcH HanMOoulee NOJHbIM pasp 
CBUTHI. 

JIuTroormyeckuli COCTaB YrOJIbCKOH CBUTbI JOBOJIbHO YeTKO BbIepxKuUBaeTe 
M10 Mulouaqu uccseqyemoro palioua. B ee OCHOBaHHH NOTH MOBCeMECTHO 3aJ 
TaloT s@py3uBbl KUCJIOrO cocTaBa (lon LaJbHble Peb3uTHI, (beb3ut-nophbur 
WM UX Tybl), CpeqH KOTOPHIX HHOra PUKCHPYIOTCA TOPHSOHTHI TOHKOCJIONCTE 
Me€CuaHO-FIMHHCTHIX CaHWeB HU aJleBpowuTOB. B cpefHelH uacTH pa3pe3a nO” 
JIAIOTCA SPy3HBbI CpesHero CocTaBa, MepecsiaMBalollMeca c adpy3uBamMu KM 
Jioro coctaBa. B BepXHHX TOPH30HTaX, MpeACTaBJAIOULUX COOOM cyllecTBeH! 
OcaQOUHy!I0 YaCTb CBHTHI, OCaOUHbIe NMOPOAb MmpeoOsawawrT Ha ByJKaHore 
HbIMH WM MpeACTaBJIeHbI TaBHbIM OO6pa30M CepbIMH H3BECTKOBHCTBIMH WecuaH 
KaMH, aJIeBpOJIMTaMH HM MepreJisaMu. 

MoutHoctb yryJIbcKow CBUTHI Kose6seTca oT 1500 zo 2100 M. 

@ayuHa B OOpas0BaHHAX YliMeHCKOM uM yryJIbCKOH CBUT He CosepxKNTC 
BCJIECTBHE YeETO OHH OTHECeHbI K (PPaHCKOMY APycy HECKOJIbKO YCJOBHO, M0 1 
cTpaTurpaduyecKoMy MOJIOX%KeHHIO Bbillle OelicKOH CBHTbI BePXOB %HBETCKO! 
sapyca. 


} 


Bcecorw3Hbli Hay4HO-nccmeqOBaTeMbCK UH Ilocrynuso 
TeOJOrM4YeCKHH HHCTHTYT 16 Ill 1959 


WUMTHPOBAHHAA JIMTEPATYPA 
‘H.W. BenoctouKkn hi, Cos. reon., cOopx. 45 (1955). 210.C. Mama 


JAH, 119, Ne 6 (1958). 310.C. Mafimun, JAH, 122, M3 (1958); * BaMar Gia 
HukOB, Matepuamb mo reonornu Sanaquoli CuOupn, 3an.-Cu6. reon. yup., B. 61, 1958: 
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Noknagn Akagemun nayr CCCP 
1959. Tom 127, N 3 


rEOJOLH fl 
WM. A. MAPYLUKHH 


| HOBAS HAXOAKA OTJIOKKEHHM OPOBUKA 
B AJIAMCKOM XPEBTE 


| (ITpedcmaeaeno axademuxom JI. B. Haauexuneim 19 II 1959) 


| Teosiormueckoe cTpoeHHe 3amaqHOli YaCTH 1O%KHBIX CKsIOHOB AsaticKoro 
seOTa (Oaccelin pp. Tamypikyib—Iuraykyab, Kokcy—Texkewnk) 0 nociequero 
#€MCHM OCTABaJIOCb OYCHb CyaOo u3y4eHHbIM. B oco6eHHOocTH 9TO KacaeTCA 
parurpaduu masleosolickux OTMOXKeHHH, UMeIONIMX 3fecb MMpoKoe pacmpo- 
paHenue. CnaOaa u3y4eHHOCTS STOO palioHa OObACHAETCA ero yasIeHHOCTHIO 
ypesBbI¥aHHOH TpyHOOCTYNHOCTHIO. 

B wWenTpasibubix Ayrax Tanp-Wlana B 1928 r. A. TI. Mapxoscxomy (}, ?) 
KaIOCb YCTaHOBUTb OTJIOKeHHA OPAOBUKa, pacmpocTpaHeHHble Ha CeBePHOM 
‘JIOHE SepaBliaHcKoro 
e6Ta B JonHe p. aku, 
OTHB JIETOBKH XOp3HaH- 
pu. Ilepppie HaxoqKu op- 
OBuKa B AsalcKOM xpe6- 
 C@aHbI TOJIbKO JIMIUIb B 


43 r. H.M.C 4 tf os 
be EM rem TMA Uhre ee 


46r. T. JI. Beabropcxum 
)) mo p. Tap. Takum oOpa- ae ene 
POM, OTJIOXKCHHA OPAOBUKAa Winn Cle KNNe Fete G le C=46 m7 Ce ls 
Buin OOHapyXeHbl Ha 3ama- 


& 3a Mpewenamu Anaiickoro pyc. 1. Cxematuueckan reomormueckaad Kapta Mexiype- 
(peora WH B e€rO BOCTOUHOM ubsA Kuisbiicy —Tekeank. J — OpfopukcKue OTIOKeHHA, 
ACTH. 2 — cuulypulickue u TEASED ENS hawries ie 3 om 
se mponerene palo ee ns artete 5 aa 
(O COCTABJICEHHIO YTeOJIOrH-  pasppipxbix Hapywiennli, 7 — 21eMeHTEI 3aeraHHA MOpod, 
CKOH KapTbl OKHbIX 8 — tbayna 

xn0HOB Analickoro xpe6ra 

1954—1957 rr.) Opin nomyYeHbI HOBbIe AaHHble Mo cTpaTurpapun HwxKHErO 
<aJIe03041. Ha Boyopasyzeue pp. Kpisbicy—TekeJIuK, ceBepHee Kuliviaka J[2KeKeH- 
(bl, OOHA2KACTCA MOHOTOHHAA TOJIUa TeEMHO-CepbIX, HHOra YePHbIX IVIOTHBIX 
WIMHHCTHIX CJIAHI[eB, MPOHH3aHHbIX MHOFOUNCJICHHBIMA Ce€KYUJHMH KBaplleBbl- 
HW X%KWIKaMu MollnocTbIo yo 25 cm. B BepxXHeh YacTH paspe3sa NMOABJIAIOTCA 
[MH3bI TeMHO-CepbIX MeJKOKPHCTAJIIMYeCKHX IWIOTHBIX M3BECTHAKOB HM KOH- 
joMepaTos pa3smepom 50 x 200 M. KonrsiomepaTbI O¥eHb MIOTHBIC, HaCbILeHbI 
{Opowlo OKaTaHHOM TaJIbKOl, mpeACTaBJIeHHOM KBaplleM, KpeMHCM MeCdaHHKOM 
i caanuamu. I[Ber KOHTIOMepaTOB 3€JICHOBaTO-CepbIH. 

Ha sogopasnese pp. Kpispiicy—Tekeruk y nepesasia PopyMabl B Culaniax 
Toli Tom coOpaHbl rpantomutst Didymograptus (Expansograptus) sp. u 
idymograptus sp., KoTopble, No ompezedeHuio A. M. OG6yrta, xapakTepH3yloT 
WKH OpsoBuK. Ha ocHoBaHHu AaHHOM HaXOAKU TpalTOJMTOB, C/aHUb, Ci1a- 
alollve mpaBobepexbe p. TekeuK B €€ HWKHEM TeYeHHM HM BOMOPasfeJIbHyt0 
lactb pp. Texenux—Koxcy, oTHeceHbl HaMH K opfoBuky. BuyumMas MOUlHOCTb 
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OTIOXKeHHH OpsoBuKa Jocruraer 1700—1800 m. Mx B3aMMOOTHOLIeHHA C BbIILE 
JI@KAULUMH TOJUAaMH, a TaKXKe C TEMH, KOTOPble pacripocTpaHeHb! B OaccelHe pf 
TekesuK, Koxcy u Kpia3piicy, He ACHbI. Tak, Ha CeBepe OHH KPyTO HaXBUHYT! 
Ha Me@3030HCKHe H TPeTHUHbIe OTJIOMKeHHA. Ha tore mo cucreme pa3JIOMOB OH 
rpaHHyar C OTOXRKeHHAMM HepacwleHeHHO"O CHJIypa HW HuKHerO JeBona. Ha 3é 
maye, B palione nepeBasa Toliqapa, OTO%KeHUNA OPAOBUKa Cpe3aloTCA pa3JIOMaM 
HW UcuesaloT, a Ha BOCTOKe, B JOIHHe p. Kokcy, HX KOHTaKT C KaMC€HHOYTOJIbHBIM 
OTJIOKECHHAMH JeEBOOePeXKbA PEKM MEPEKPbIT MOLMLHbIMH YETBEPTHYHbIMH OTJIOME 
HHAMH. Tova OPAOBUKa CMATA B KPYMHYIO CHHKJIMHaJIb, paSOUTy!O PAJOM IMB 
POTHBIX H CYOWWMPOTHBIX pa3JIOMOB Ha OTAeJbHbIe OIOKH. YIvibl NaeHHA KPbIIbe 
CHHKJIMHaIH KOseOmOTCA B mpeemax 65—85°. 

Ha 102%KHOM CKJIOHe BOMOpasea OOHAKalOTCA HHTPY3HH aJIbOMTOBbIX MEJIKO 
3€PHHCTHIX TPaHHTOB, MPOPbIBaIOUIMX OTJIOMRKeHUA Kak OPAOBHKAa, TaK HW Hepac 
qJICHEHHOFO CHJIypa H HWKHero JeBoHa. C 3ITHMHM HHTPyY3HAMM CBA3AHbI MHOTO 
YHCJICHHBIC YKUJIbI TPaHHT-MOpPupoB, WHpOKO pacimpocTpaHeHHble B OTJIOMKE 
HHAX OPOBUKa. 

IIpu cpaBHeHuu JHTOJOrM4YeCKOrO COCTaBa M3YYeHHbIX OTJIOKeHHH C USBECT, 
HbIMH 110 pp. Ilaxurud, Kupru3-ata u Tap BugHo ux cxoycTBo. Pa3spesbi CJ10%KeHE 
B OCHOBHOM IVIMHHCTbIMH CJlaHWaMH, B KOTOPbIX H3BeECTHAKH H KOHTJIOMepaTE 
HIpaloT COBEPLIeCHHO MOAUHHEHHY!O poOwb. Pe3ko pa3sIM4uHa MOWHOCTb, KOTOpa 
B H3yYeHHOM palOue B Ba pa3a MpeBbllilaeT MOHOCTb mo pp. Tap u Kuprus 
ata. Ilo murojoruyecKomy cocTaBy HM MOUHOCTH OTJIOXKeHHH OPAOBHKa UX, Be 
POATHO, MOM%KHO CUHTATh OOPa3sO0BaHHAMU TeOCHHKJIMHAaJIbHOrTO THMA. 

Hopaad HaxoKa no3Bo1seT Ooulee yBepeHHO TOBOPHTb O MIpHCyTCTBHM OT: 
JOXKeHHH Opfopuka B AsatickoM xpeOTe. OHako u3-3a CXOJCTBa MX JIMTOJIOTHE 
C CHJIYpHHCKHMH OTJIOXKCHHAMH M HeWOcTaTOUHOH dbayHUcTHYeCKOH OXapakTe: 
PH30BaHHOCTH TPpyJHO ONpeeeHHO OTIEATb UX OT CHUIypa. | 


{ 


JIbBOBCKHH TocyapcTBeHHBIli yHHBepCuTeT Tloctynuao 
um. Mp. Dpauko 4 II 1959 


UMTHPOBAHHAS JIMNTEPATYPA 
1A. TI] MapKkoscexkuih, Iipo6n. Cos. reon., Ne 5 (1933). 2A. Tl. MapKoes: 


cKkuu, Tp. Tamxukck. komma. 9xcn., JI., B. 4, 1934. 37. Tl. Pessod, Freon. c6opn. 
No 4, JIppos, 1957. 4H. M. Cunn I BIH, Hayua. Oromn. Jlex. roc. yHus., Ne 17 (1947). 
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Moknann AKkanemun way COCR 
1959. Tom 127, Ni 3 y 


PEOJIOTHA 


B. Y. METPAKOB 


OBbIE JAHHbIE 10 CTPATHFPA®HW KEMBPO-OPJOBUKCKUX 
OTJIOMKEHHWM BACCEMHA p. KYPEHKU 


(ITpedcmaeaeno axgdemuxom A. A. Tpo@umyxom 6 III 1959) 


it 
| 


C 1955 r. Exncelickoi skcneguiiueit CuOupckoro Hay4Ho-ncculeqoBaTedb- 
TO HHCTHTYTa reoorMu, TeousHku HM MUHepaJbHOrO CbIPbA MOA OOWLUM Py- 
‘Weogctsom C, I]. Mukyuxoro npopogutca KOMMsIeKCHOe u3y4eHHe ONOPHbIXx 
| | pe30B Masleo3s0a 3anaqHow uactu CuOupcKol maTdopMbl Ha TeppHTOPHH OT 
pf Daxtoi qo HopusapeKkoro pationa. PesymbTaTbl 9THX HCCMeOBaHHH Mm03BO- 
i JOT Hapaly C peleHHeM [pyruX BOMpOCOB BHECTH CyIeCTBeHHbe yTOUHeHHA 
WMIpeMIO*KenHble pavHee crpaTurpaduyeckue cxeMbl AIA MaleO30HCKUX HU 
FPOCHHO KeMOpO-OpAOBHKCKUX OTIOKeHHH. HuxKe u3slaraeTcH HOBbI MaTepuad 
cTpaTurpaduu OfHOrO M3 HaHOo/lee MOMHbIX pa3spe30B KeMOpo-opOBUKCKHX 
FOXKeCHHH 3analHOH oKpanHbl CuOupckow maatdopmbl — KypeltcKoro, u3y- 
ue KOTOPOrO MpOBOAMIOCb aBTOpOM. 

‘CambiMH JpeBHHMH OTJOKeHHAMU B Oacceline p. Kypeiku aBaIOTCA Kpe- 
BbLIe€ HW TpA3HO-OypoBaToO-cepble MaCCHBHble MOPHCTbIe JOMOMUTbI, OOHAKeHHBIC 
BEPXHEM H CpefHeM TeyeHun p. MyHayliku (eBbl mpuToK p. Kypelixu), rye 
M@ 3aleraioT B CBOJOBOH uacTH Kypelickow anTukmuHamu. Ilo crpyktypHo- 
KCTYPHbIM OCOOCHHOCTAM H OKpacKe JOJOMUTLI XOPOWIO COMOCTABJIAIOTCA C 
-THHCKOM CBHTOl, BO3pacT KOTOpOl B OaccefiHe pp. Cyxow u Huxuel Tyu- 
bok ompeyeseTca no ayHe TpusOOHTOB u Opaxuonog (Bulaiaspis sp., Tungu- 
la manyca Rep., Bergereniaspis divirgens Lerm., Bathyuriscellus robostus 
rm. u Kutorgina lenaica Lerm.) Kak HwKHeKeMOpulicKHH (meHCKMH sapyc). 
| onomuty p. Myuyyiku orsmuuatorca oT mopo KOCTHHCKOM cCBHTHI Oouee 
HbIX paHOHOB JIMIUb OOJbIMeH HACbIILeHHOCTbIO pacCexHHOHM OpraHHKOH, UTO 
CJIOBUIO Oosee TEMHbIM UX UBeET H KEPOCHHOBHIN 3anax npH TpeHuu. MouHoctT, 
190 M; OHH, 10-BuUMOMy, COrsacHO (KOHTaKT 3aepHOBaH) NepeKpbIBaloTCA 
O-MeTPOBOH TOJIMeH NMepecwavBalOUlMXCA MeCTPOWBETHbIX TOHKO- HM cCpefHe- 
MTUATHIX, HEPeKO TJIMHUCTHIX. 4 H3BECTKOBHCTHIX JOJIOMHTOB HW MpeHMylilecT- 
HHO CepbIX MACCHBHbIX H3BeCTHAKOB. OTH OTJIOXKCHHA BbIXOAAT Ha JHEBHYIO 
WBEPXHOCTb B cpeqHeM TeyeHHH p. MyHyyiku, Cilarad MpHCBOJOBy!O YaCTb 
O-3anafHoro Kpbuia Kypelickoi aHTuKJMHaJN, M B BepxXHeM TeyeHun p. Myu- 
yuku, 3allerad B COpolmleHHOH mepHksMHabHOH YacTH Kypelickxo-Llopuxun- 
foro Basa. Hukakux (bayHHCTHY¥eCKUX OCTATKOB B STHUX OTORKeHHAX He OO- 
Py2KeHo. 

Ha necrpouBeTHOH H3BeCTHAKOBO-JOJIOMHTOBOH TOVJIIe COBEPLIeHHO COracHO 
jleraior CepolpeTHble MaCCHBHBIe, B OT/@NIbHbIX TOPHSOHTAX BOMOPOCieBHIe, 
BBECTHAKH C MPOCJIOAMH CepbIX, 3eJICEHOBATO-CePbIX, PO3OBATBIX HM CBeTVIO-JIH- 
DBLIX OJIOMHTH3HPOBaHHBbIX H3BECTHAKOB, PIMHHCTbIX JOJIOMHTOB H JOJIOMHTOB. 
HW MOpOMb! OOHaxKalorca B HWXKHeM TeyeHuH p. MyHfyiku, no oOoum Oeperam 
Kypeliku, amxke x pomme p. Tlemaaku u B HWKHEM TeyeHHM NoCceqHel, oOpa- 
“A MOPpyXKeHHy!O YacTb cBOLa HM MpHcBozoBble yacrH KypelickoH aHTHKJIH- 
asim. Ha npasom Oepery p. Kypelixu, B 3 kM HwxKe ycrbs p. IlenaqKu, B cped- 
X TOPH3O0HTaX JaHHOH, MpPeHMYLeCTBeHHO H3BeCTHAKOBON, TOM ObIWIM Hali- 
ubt A. ©, Adymexk u B. VU. [paryHospim o6I0MKu TpuOOUTOB, U3 KOTOPbIXx 
|. E. Uepnpmmesoli onpegesenst Koldinia sp., Pterocephalina sp. u Kuraspis 
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obscurus gen et sp. n. Yka3aHHble (POpMbI MOKA HE MOSBOJAIOT OfHOsHadHO} p 
IMTb BOMpPOc 06 OTHECeEHHH BMeI[alOUlHX HX CIOCB K BepXHeEMy KeMOpHIO Hdl 
HWKHeEMY OPJOBHKy. 1 
Onnaxo O. UW. Huxudoposoit (1) u A. &. AOyuieK onucbiBaembIe OTJIONE 
Hua B Kypelickom pa3pe3e aTHpyloTcd Kak HWKHCOPAOBUKCKHE, HW TOJIBKO Hi 
HAA Nauka MowuHocTHIo 50—85 M MpeANOORUTeIbHO CYHTAeTCA M0 BO3pacT 
epexoqHoli oT BepXHero KeMOpHx K HWKHeEMy OPAOBUKY. Bmecte c TeM, Beps 
HIOIO UacTb usBecTHAKOBOH TomH B. MW. [paryHOB OTHOCHT, He€COMHEHHO, | 
yCTb-KYTCKOMy APyCy HW KHE 
rO OpfOBHKa, MOCKOJIbKy | 
JIMNTOJOPHYeCKH aHaJIOTHUHO 
Tomme B paspese Ha p. Jet 
nei A. A. BpicoukuM Obi 
HaliqeHbl Opaxuonogn Finke 
Inburgia sp. 
@MayHa TPHJOOHTOB XOpG 
weH COXpaHHOCTH coOpaHa Ha 
MM MOYTH MO BCeMy pa3pes3: 
260-MeTpoBOH TOJILLH H3BeCT 
HAKOB B OOHAXKeHHAX 10 OOOH} 
Oeperam p. KypeHku, HHx«Ke | 
Bbille ycTba p. Ilenmsqku U 
HuOKHeM TeyeHHH p. MyHAyHkr 
M13 BepXHuX TOPH3OHTOB TOU, 
u3sBectHakoB A. B. Pos3o0sBo; 
OmpeeIeHbI B OOJIbLIeEM KOJIE 
yecTBe IpelcTaBHTeIH poj, 
Kingstonia Walcott u equnuy 


SSSs B= j0, Bea tn, HoH Hble IKZEMIJIApbI posa Pseudag 
0, (cm, EH tm, Hy nostus Jaekel, xapakrepHbi 


@ MecmoHaxowGeHue payHol Ad BepxHero KemOpua. ) 
Bostee vem “3 50 BuAOB pc 


Puc, 1. Teonoruyeckaa Kapta cpequero TeyeHuA pp TE eee aa 
Kopeaaiia pM yeti ‘  HacTosiee BpeMaA, OJMH BH 

(K. antiqua Tchern.) onpe 

JeeH B OTJIOMKeCHHAX CpesHer 

KemOpua Boctounolt Cu6upu (*), a Bce OCTaJIbHbIe ABJIAIOTCA THNMYHIMH pep 
CTaBUTeIAMH BepXHekeMOpHiicKol cbayHb! AMepuku, Kutaa, Caano-AsntalicKko 
o6mactu, Ka3axctana. | 

M3 cpequux HW HWKHHX TOPH30HTOB Tom usBecTHAKOB A. B. Pososoii or 
peyeJeHbl (OpMbI, OH3KHE CuIeLyIOUlNuM pofam: Kingstonia Walcott, Obruche 
viaspis Ivshin, Aphelaspis Resser, Acrocephalaspis Ivshin, Tatulaspis Ivshi 
uw Kujandina Ivshin, xapakrepu3ytomlMM cpefHIolO YaCTh HM HWKHIOW NOUIC 
BHHY BepXHero KeMOpua. 

B pepxnel yacTH TOMI Haliqena (bayHa OUCH MeIKUX Opaxuonog, NipeHMy 
WleCTBeHHO pefcTaBuTemw poja Finkelnburgia Walcott (ompeneneHu 
H. IJ. Kyapkosa). Bnepstie stor pox u ero THNMYHEI BH ObWIH YCTaHOBJICHEI H 
BepXHeKeMOpuckoh dbopMayun Tpemnuno (Trempealeau) Cesepnot Amepukr 
mosqHee MHOorHe Bub posa Finkelnburgia Onli oOnmucaHbl H3 HWKHEOPpAOBUKCKH 
oTuoweHut (°). CneqopateibHo, Hasuunue Finkelnburgia sp. He JoKa3bipae 
HW2KHCOPAOBUKCKOTO BO3pacTa BMeLatOulNxX MOpoA, TeM Ooslee, YTO COOpaHHEl 
HaMM PaKOBHHbl HMEIOT MaJIble Pa3Mepbl, a STO XaPaKTeEPHO MWA APeBHUX (Kev 
Opuiickux) npecrapuresei JaHHoro poya (3). Hemylo necTpouperHyl0 TOM 
M3BECTHAKOB M JOJIOMHTOB, MOACTHAIOMLy!0 H3BECTHAKH C BePpXHeKeMOpulicko 
(bayHol Tpu06uTOB, MBI MOKA MOJTHOCTbIO OTHOCHM K cpeqHemy KemOputo. Hux 
HAA Tpanvila BepXHekeMOpHHCKUX OTMOXKeHHH MpOBOAHTCA MOKa yCJIOBHO TI 
epbiichyes mepBoro (ayHHCTHYeCKH OXapaKTePH3OBaHHOFO TOPH3OHTa H3BeC 

B. 
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HHM mocuieqHeH B mpelemax ceBe- 
BOCTOUHOTO Kpblia Kypelickoli aHTu- 
tHasu. Ha toro-3anaqHOM Kpblie STON 
lyKTYPbI JOJIOMHTLI BCKPBITbI JIMILIb 


| ROJOMUTOB pa3flemeTCA Ha Be He- 
BHble m0 OObemMy uYaeTH: HwKHaA 
tTb TOJIULM MOLULHOCTbIO WO 60 M Xa- 
KTepusyerca Oovlee HIM MeHee BbIJep- 


i 


iHHbIMH CePpbIMH, CBeTJIO-CepbIMH 4H 
| JITOBATO- PpO3OBbIMH TOHAMH OKpacKH 
§| Ooee OHOPOAHEIM JOJIOMHTOBLIM 
CTaBOM C He3Ha4HTeJIbHbIMH MpuMe- 
MH TeppHreHHoro MatTepnasa. Day- 
B JjaHHOH maukKe JOJIOMHTOB He 
“feHa. BepxuHaAd 4acTb TOJIIM MOLI- 
cTbIo Wo 240 m mpescTaBueHa mepe- 
‘AMBaIOULMMUCA PO30BaTbIMU, CBETJIO- 
DBIMU JO OeJIbIX, JIMJIOBATbIMH UM 3eule- 
KBaTbIMH JOJIOMHTaMH CO 3HauHTeJIb- 
h 1 MIPMMeCbIO PVIMHUCTO-aJIeEBPUHTHCTOLO 
fmecuaHucToro MaTepHasia. B BepxHHx 


a! 
t 


la sp., Arhinacella cf. subratunda 
lr. et Scof. uScenella sp., aBsstouHe- 
|| HavOovlee XapakTepHbIMH JIA 4yHb- 
(oro Apyca HuxKHero OpsoBuKa Cudup- 
OH nsaTpopMbl. 

|| CoOpanHaad HaMH M3 STAX TOPH30H- 
»B PayHa, KpOMe yKa3aHHbIx (popM, 0 
penenenuro H. II. Kyapxkopza, cofep- 
mt Obolus sp., Lingula sp., Angarella 


a 


fe. 2. CBoquaa cTpaTurpaduyeckad KooHKa 
M6PO-OPMOBHKCKHX  OTNOKeHHH  OaccelHa 
Kypetiku. / — u3pecTHaku, 2 — JOnOMH- 
{3MPOBaHHbIe U38eCTHAKU, 3 — BOMOPOceEBbIE 
BeCTHAKH, 4 — KaBePHO3HbI€C H3BeCTHAKH, 
| TecuaHHCTbIe H3BeCTHAKH, 6 — IJIMHMCTHIC 
BeCTHAKH, 7 — OOJHTOBbIC H3BeCTHAKH, 8 — 
JIOMHUTbI, J—v3BeECTKOBHCTHIe OOMUTEI, [O— 
cuaHHCTbIe omomuTb, // — BofopocueBble 
OMUTEI, 12 — mecuaHukKu, 15 — u3BeCTKOBH- 
ple MecuaHuku, 14 — aprHJJIMTbl WU PIMHUCTHIC 
anupl, 15 —Tpanmpl, 1/6 — 3aKupoBaHHble 
poyst, 17 — nuput, 18 — Tpuno6uTH, 19 — 
axnonoypl, 20 — rpantomutTpl, 2/ — oryedb- 
I€ BKJIOUCHHA TBepOrO HM MeKOrO OuTyMAa, 
22 — OuTyM pacceAHHBIt 


ies 10 O6oum Geperam p. Kypelixu, Bpmue ycrba p. Tlenaqku u B HWKHEM 


§ | Cucimena 
{ 


Mimella pana, Rostricellula sub 
rostrata, Strophoment 5p. 
Lv enkaspis Marina 


Angaretla topatint, Angaret- 
“i sp, Anchinacella sf, Subro 
tunaa sp. 4 Scenella sp, 

Qbotus sp, Lingula sp 
Sephonocreta atf 
SS, SePhOMOLTELL Sp. 


athtin! 


te 


I 
240 


PPLOCHHCHAA 


Koldinta sp, Proterocephalina 
Kuraspis 0bscurus 
Pseudlagnostus sp. 


Obrucheviasps Sp. 
Finkelnburgea sp. 
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Gepxrul 


Acrocephalaspts sp. 
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ypatini Assat., Siphonotreta aff. uralensis Lerm. u Siphonotreta sp. , xa- 
aKTepu3ylollue TakxKe BepXHIOIO MOJIOBMHY HH2KHerO OPJOBUKa. 
CreqoBaTesbHO, TOA JOJIOMUTOB, OXapaKTepH30BaHHaA B BePXHHX To- 


PH30HTaX OpaxvonosaMH BepXOB HMXKHETO OPAOBUKa M COTaCHO NepeKPpbIBal 
lad cbayHHCTHYecKH OXapakTepH30BaHHble BepXHCKCMOPHHCKHE MSBECTHAR 
BKJIO¥aeT He TOJbKO UyHbCKU aApyc, Kak cuutas B. HW. [[paryHos, Ho u yer 
KYTCKHH. is 

Jlo nosy4eHua Ooulee MOMHEIX (ayHUCTHYeCKUX MaHHbIX PasTeUTb NOJIOM 
TOBYIO TOJIILY HWKHETO OpOBUKa Ha YCTb-KyTCKMH H UYHbCKHM ApPyCbl BK 
pelicKoM pa3pe3e He MpeCTaBJIAeTCA BO3MO2KHBIM. : 

Bpue mecTpOUBeTHbIX JOJIOMMTOB YYHbCKOFO Apyca corsacHo SavleraeT MO 
TH 100-MetpoBaxA TOvIa CepbIX, MPeHMYIIeCTBeHHO KBapIleBbIx eet 
HWKHAA YacTb KOTOPOH, MoUHOCTbIO 35 M, coxep2kuT TobKO Lingula sp. Bam 
35-MeTpOBOH MauKH HWMeeTCH HeECKOJIbKO TOPH3OHTOB TEMHO-Cepbix mecuaHuKl 
C OOUbHOL cbayHO Opaxuonof, pexe MOJJOCKOB, MIJaHOK WM TPHJIOONTOB. I 
cOopaM M3 JaHHbIX ropu3oHToB H. I]. KybKoBbim onpesevieHbl B MaCCOBOM K 
jmuectspe Mimella panna Andr., Rostricellula subrostrata Nikif., Strophom 
na sp. II Andr. u Evenkaspis marina Kram., xapakTepHble id MaHrase 
ckoro sApyca cpeqHero oOpfoOBHkKa. i 

@ayubl, yKa3piBalolleHt Ha KPHBOJIYUKHH Apyc cpeqHero OpfOBNKa, B K 
pelicKoM pa3pe3e He HaliJeHO; KPMBOJIYUKOMy spycy 3/eCb OJbKHa COOTBE 
CTBOBaTb HWKHAA 35-MeTpOBat MayKa MecuaHHKoB, 3aJieratollad Bplue da 
HUCTHYCCKH OXapaKTePH3OBaHHbIX JIOJIOMHTOB YYHbCKOrO Apyca HM HM*Ke Me 
Boro (CHH3y) rOpH30HTa MecuaHHKOB c *ayHOH MaHraselickoro Apyca. 

Tlo muennto O. HU. Huxndoposoit, A. ©. Adymex u B. VU. [parynosa, ne 
4YaHHKH CpesHero OPMOBUKa B Oacceline p. Kypeiku 3aseraloT Ha NOACTHMAIOUIy 
M€CTPOUBeTHBIX JOJIOMHTaX UyHbCKOrTO sApyca c pasmbiBoMmM. A. ©. A6yuie 
CUHTaeT, UTO MepepbIB Obl 3HAYHTeJIbHbIM, B Pe3yJIbTaTe Yero H3 paspesa BI 
MalaeT KPHBOJYUKHH Apyc cpemHero opfoBuka. B WelcTBUTeJIbHOCTH B Ipesedlé 
1oro-3anaqHoro Kpblia KypelickKoH aHTHKJIMHasIM Ha mpaBom GOepery p. Kype: 
KH, B 2 KM Bbilue ycrba p. MyHyiku, HenocpecCTBeHHO B OOHAaXKeHHH BUTE 
MOCTeNeHHbI€ MepeXOMbl OT YYHbCKHX JOJOMUTOB K KPHBOJIYIKKMM MecuaHHKal 
B BepxHeH (cTpaTurpadwuecku) vacTH O6HaKeHUA CpeMW TIMHUCTO-necuaHi 
CTBIX M€CTPOUBeETHbIX JOJIOMHTOB HYMKHETO OPAOBUKAa CHaYaJla NOABJIAIOTCA Tps 
CJIOH JOJIOMHTHSHPOBaHHbIX MeCuaHHKOB, KOTOPHIe BbIIMe MO paspesy, 3aMelllé 
JOJIOMUTHI, MepeXOLAT B CBeTJIO-cepble H OypOBaTbIe Me€JIKOSePHUCTHle, MpPeHM' 
Ul€CTBEHHO KBaplleBble MecuaHHKM CpesHero opyoBuka. B mpefenax ceBepo-Bi 
CTOUHOFO KPblla AHTHKJIMHAJIM BbIXOJbI YYHbCKMX MW KPHBOJYUKUX MecuaHuKe 
pa3fleleHbl 3aKPbITHIM MPpOMeXKYTKOM, MO KOTOPbIM CKPbITa Nauka TepeXOHb 
mopod. 

Taku 06pa3s0M, MpOBeeHHble HCCICOBAHUA MO3BOMAIOT CLeMaTb Culeyrouly 
3aKJIOUCHHA:! 

1. [IpeumyulecTBeHHO CepOlBeTHY!IO H3BECTHAKOBY1IO TOJIULy, paHee OTH 
CHMy!0 K HWKHeEMY OPJOBHKy, Ha OCHOBaHHH HOBbIX (bayHHCTHYeCKUX Haxo 
culefyeT OTHOCHTb K BepXHeMy KeMOpHtO. 

2. Bpilienexalliue OTJOXKeHHA, BIVIOTh JO cpeqHeopsoBukcKux Teppure 
HbIX TOPH3OHTOB, COOTBETCTBYIOT YCTb-KYTCKOMY H YYHbCKOMY ApycaM HYKH 
ro OpqoBHka. 

3. Tpanutla Mexkfy OTOXKeHHAMM HWKHEFO MU CpesHero OpOBUKa He HEC 
CleqOB pasMbIBa. 


CuOupckui HayuHO-HCCeMOBAaTe IbCKHU Uoctynuso 
HHCTHTYT TeoorHu, reodu3vku 27 I1 1959 
HW MHMHepasIbHOrO CbIpbA 
r. Hosocu6upcK 


UHMTMPOBAHHAS JIATEPATYPA 


1O0.H. Hukudoposa, Matep. BCEIEH, Hos. cep., s. 7, 50(1955). 7-H. E. Ole 
H bl lle Ba, CpeqHekemMOpuiickue Tpuio6uTst BoctouHoli Cuoupu, M., 1953, CTp. 


* E.O. Ulrich, G. A. Cooper, Ozorkian and canadian Brachiopoda, Geol. Soc. A 
Spec. Papers, Ne 13, 1938, p. 132. 
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Joxaayn Ankagqemun nayr CCCP 
1959. Tom 127, Ni 3 


FEOJIOPHA 


3. HW. PABCKHMM 


K_ CTPATHFPA®HH TPETHUHbIX OTJIOKEHHM OFA 
CUBUPCKON MJIAT®OPMbI 


(II pedcmaeaeno akademukom A. JI. Anwunom 9 IT 1959) 


i]Cpequ cepuu mocwienasieo30HCKHX KOHTHHEHTAaJIbHbIX OTJIOMKeHHH tora Cu- 
DCKOH waTP@OpMbl OTMOAKeHHA TPeETHYHOH CHCTeMbI He HMEIOT LIMpOKOTO pac- 
jocTpaHeHuaA. OuHaKO JIA pelieHHA Pa BONPOCOB MpHKMaHOrO Xapaktepa, 
(3AHHBIX C BbIABJICHHeM HM OMeCHKOM MecTOpoxeHHH OOKCUTOB M OrHeyNOpHbIXx 
iHH, A peBHHX poccbineHi aJIMa30B HM THTaHOBbIX MHHepasloB, cTpaTurpadun 
PTHUHBIX OOPasOBaHHH M MCTOPHA FeoJIOrMYeCKOFO Pa3BUTHA B TPeTHUHOM Te- 
OMe HMeIOT CyLeCTBeHHOe 3HaueHHe. 

|| TperuuHbie oT02%KeHUA B paccCMaTpHBaeMod OOACTH BbIeANIH eute M1. JT. Uep- 
am (°) u K. WU. Borganosuy (*?). C kpuTuKol mpelcTraBmenuli nocseqHero 
meuaTu BbIcTynaiH FO. A. )Kemuy2xuukos (°) un M. M. Ongnuuos (4). B nocaen- 
He TOJ{bl NOABHJIHMCb paOOTbI, NOJIHOCTbIO WIM YaCTHYHO MOCBALIEHHbIe TpeTHY- 
M OTJIOKECHHAM (15,12 18 9 17 11) 

| LlembHoro mpefcTaBeHua O cTpaTurpacbwu TpPeTHUHBIX OTIOKeHuM 10ra 
|\Oupckol mmaTPopMbl Bce 2%e elle He CyllecTByeT. COBOKYMHOCTb UMerOLLAXCA 
IHaCTOAULEMY BPeMeHH aHHbIX MO3BOJIA€T OCTAHOBHTbCA Ha TaKOH Cxeme H3 
BpacTHoro pa3feeHusa: 1) d9OBHaIbHbIe OOpa3s0BaHHA APeBHeH KOPbI BbI- 
iir(puBaHua (BepXHUM Mew — navieoreH); 2) aJIJIIOBHaJIbHbIe HM OSEPHbIe MpPOLyk- 
| MepeoTwiox%KeHHA [peBHell KOPb! BLIBETPHBAaHHA — OJIb3OHCKAaA CBUTA (OJIMTO- 
—muoleH); 3) KapOoHaTHble O3epHble OTMORKeHUA — OanHalickan CBUTa 
DeHUH WIM BepXHHH MuoueH); 4) MecuaHO-raJieuHble OTJIOXKeHHA A PCBHHX ]O- 
id Anrapo-JleHckoro Mexk,ypeubA — MeH3ypCKax CBHTa (BepXHHH MJIMOWeH). 
IMOBNANbHDe OOPas0BaHHA ApeBHeH KOPH BHE- 
\TPHBAHUA BaleraloT B OCHOBAHHH CaMbIX JPCBHHX KaMHO3O0HCKHX OT- 
eHuli. OT pa3MbIBa OHH COXPaHHJIMCb B HaCTOsIlee BPeCMA Ha PaBHHHHBbIX 
WOK yPeUHbIX NpocTpaHcTBax, Ha aOcosIOTHbIX BbICOoTax 400—650 M. 

| O6pa3s0BaHHA ApeBHeH KOPbI BbIBETPHBAHUA MpOCJexKeHbI Celuac Ha CaMbIX 
MSHOOOpPaSHbIX MaJleO3OMCKUX H Meso30HCKHX Moposax. TeppHrenuble oTs0xKe- 
fa MOJIMMHKTOBOrO COCTaBa B 30H€ KOPbI BbIBETPHBaHHA XapakTepH3yloTca 
WMeTHBIM mpeoOlalaHHeM YCTOHUYMBBIX M0 OTHOIIECHHIO K BbIBETPHBaHHIO KOM- 
HeHTOB, HaJIMYHeM PeJIMKTOB rpaBUA HW TaJIbKH, 3AMeICHHbIX KaOJIMHOTIOL00- 
NMM yIMHaMH, pe3KHM OG6e2HCHHeEM MHHepaJorMyecKOrO CMeKTpa LLWIMXOB, 
WIbHBIM 9NMPeHeTHUeCKUM OKeNesHeHHeM. Ilopoybl, NepBHYHO COCTOABIIHe U8 
IcoKoycroiiuHBEIx MHHepasIOB (KBapIMTbl, KBapIMTOBHJHbIe MeCuaHHKH) 
| eTepneBaloT f{po6eHve B TOHKYIO MblIb — MapllaiiuT. YcTaHoBmenHas 
|ULHOCTS ApeBHeli KOPbI BLIBETPHBaHHA LocTuraeT 50—60 m. 

| Paccmarpupaemble o6pa30BaHHA PaSBUTbI Ha CaMbIX BbICOKUX TOPH30HTaXx 
H3030A — OTNOMKCHHAX TaK Ha3bIBAeCMOH JIMHJeCHCKOH CBHTbI, HaflexKHO OTHE- 
HHHBIX 110 (bulope K JaTcKomy sapycy Mena (B. A. Baxpamees u IO. M. Ilymta- 
BcKuii (4)) H Ha OMHOBO3PacTHEIX HM Mopogzax cbiMcKoi cBuTHI (M1. H. Jledeqes 
Wip.). J[pesuaad Kopa BbIBETPHBAHUA WIMPpOKO pa3BuTa TakyKe Ha ]OPCKHX OT- 
bKenuax 6accefiuos Hukueli u Tloqxamennoli Tyurycok u Anrapp. Hwxknaa 
pacTHad rpaHulla ee YeTKO onpesesseTcH CaMbIM KOHIOM Media. Bepxuan 
faHulla MeHee onpememeHHa. OTJOxKeHHA BepXHero OJIMrOleHa — MuOlleHa, 
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nepeKpbIBalouHe o6pasoBaHia J\peBueli KOpbl BbIBeTpHBaHHA Ha O. OJlbXOH ( 
Batixave), y2Ke He 3aTPOHYTHIBbIBeTpHBaHHeM. Mak, s0xa o0pas0Banns mpe: 
Heli KOPbI BbIBETPHBaHHA B OCHOBHOM Majlaer Ha HWKHUK MW CpeHu maseore 

M3yuenne 6ovlee BbICOKHX FTOPH3OHTOB KaHHO30A NO3BOJIACT C YBEPeCHHOCTh 
TOBOPHTb 06 OTCYTCTBHH Ha HX KOPbI BbIBeETPHBaHUA, CPaBHHMOM C ONMMCaHHO! 

ANNWBNANbBHe H O8SeEPHHe NPOAYKTH Meped 
JOKeCHHUA ApeBpHehH KOPH BHUBETPHBAHHA (OHb30; 
CKasA CBHTa) H3BeCTHI BO MHOrHX MecTax tora CuOupcKoH muaTpopM! 
STO OTMOKeHUA PHAporpacuyeckoht ceTu, He COBNafalolleli C COBPeMeHHOH, HJ 
ocayKH O3epHOro reHesHca HM BbINOJIHAIOT HeEOOJIbWIMe TeEKTOHHYeCKHe Bray 
Hb, TeCHETHYeCKH, HO-BHAHMOMY, CBA3aHHbIe C BNaqMHOH Balikavia. 

OsepHan (balluA CBHTbI BbIeIeHa HW B TOJIMe KaHHOSOHCKHX OTJOKeH 
Anrapo-Jlenckoro Mexyypeuba H. A. Jlorauepnim (4). Snecb ee OTIO2KeHI 
BCKPBITHI B H€CKOJbKUX WYHKTaX OypOBbIMH CKBaxKHHaMH HW HaOMOJaJIHCb (B 
pape A. ©. KutatiHukKoM) B GeperoBbix OOHaxKeHHAX O. ObxOH U O3. Balika 

Ceuta mpeqcTaBsieHa MeC4YaHO-FvIHMHUCTBIMM OTJIOXKeHHAMH. Paspes HOC! 
XapakTep MepeclaMBaHHA yMJIOTHEHHOH, MIHTYaTOH TeMHO-CepOH WIM 3eJIeH. 
BaTOM TIMHbI C M@JIKHM IIe€CKOM TaKOli 2%Ke OKpaCKH, MHOTa CLEMeCHTHPOBaHHb 
ruiMHOH B cla6bli necuaHuk. B Hux paccesaHbI OOYrJIeHHbIe OCTATKH pacTHTed 
HOCTH, a B CKBaxKuHe y Cc. Oub30HbI, B MHTepBasle 156—180 mM, 3aduKcHpoBe 
muiacT 6yporo yraa. Kak oOUlHi JMTOMOrHYeCKHH COCTaB OTJOMKeHHH JaHHOH CB 
Tbl, TAK HW €e MOJOXKeHHE B Paspese KaliHO30M MH B OCOOeCHHOCTH HasIMUNe Oyph 
yrueH MOSBOJIAIOT OTORKJECTBIATh €€ C TPETHYHBIMU YIJICHOCHBIMH OTJIOXKCHHAN 
coceHHX palHOHOB [Ipudaiikanbs u Enucelickoro kpsxKa. 

OTJO%KeHHA aAJVIOBHaJIbHOH allwu MpHypoueHbl K COXPaHMBLIHMCA ¥ 
COBPCMCHHBIX MerKJLyPeubsAX (a6cou0THBIe BEICOTE! 400—600 m) bparmenre 
JipeBHel THApoceTH. OTH OTJORKeHUA OTIMYAIOTCH CBETJOM, HHOra APKOH UJ, 
mecTpoH Okpackou. B nerporpadwyeckoM cocTaBe KpyMHOOOJIOMONHOTO MaTep) 
aJla| pe3KO MpeoONalaloT YCTOMYMBIE NPOTHB BbIBeETPUBAaHHA MOPOEI: KBap) 
KBaplHT, KpeMeHb, XOTAH HapAyy C HHMHM BCTpeualOTCH MeCTHbIC Pa3HOBH, 
HOCTH I€CUaHHKOB, H3BeCCTHAKOB, Mepresiel. Takoe Ke COUeTAHHe BECbMa CTO! 
KUX MHHEPaJIOB C HeOOJIbIIOH MPHMeCbIO COBEPIIEHHO «CBE2KUX» 3ePeH CBOHC: 
BeHHO WM WWIMXaM. O6noMouHBIH MaTepvasl CBA3aH NeCuaHbIM WIM KaoJIMHOM 
OOHBIM TJIMHVCTbIM MaTepnasiom. CieqoB BbIBeTPUBaHHs in situ BCA Toma ¥ 
HeceT. Ee MOULHOCTb, NO Ha6JIIOeHuAM Ha cpequelt Anrape u B CpeqHeM TeueHE 
Oxu, 2—10 Mo. 

Cxonunie OTJIOMKeHHA WMPOKO pasBUTb! HW B OacceliHe p. Busou (M. H. Ane 
ceeB). CnopoBo-mbiJIbleBble CMEKTPbI, BbIJeICHHbIE 3 OJIb30HCKOrO paspez 
W paspesa y 3a. Torali Ha Oubxoue, OKa3aJICb B OOWLMX YepTaX CXOJHbIMU M 
*K Ay coOolo H CO CNeEKTpaMH, KOTOPbIMM OXapaKTePH30BaHbl YMOMAHYTHIe aJIJIK 
BHaJIbHbIC OTJIOXKCHHA COBPeCMeCHHBIX MexkKAypewHi B BustolickoH Bnaguue. Bc 
STH CI€KTPbI CBUAETEILCTBYIOT O PacnpOcTpaHeHHU BO BPeMA HaKOMJIEHUA OCA) 
KOB CBHTbI XBOMHO-IMUMPOKOJIMCTBEHHBIX JIMCTOMAaAHbIX JIeECOB «TypralicKore 
THMa, B KOTOPbIX elle CylleCTBOBaJIM Takue cyO6Tpomuyueckue cbopmpI, Kak Myrt: 
ceae, Liquidambar, Magnolia, Rhus. Takum o6pa3som, Bompoc o reoslorH4ecKo 
BO3PaCTe OJIb3OHCKOH CBUTbI CBORMTCA K MIPeACTaBCHHIO O BpeMeHH opMups 
BaHHA, PasBUTHA M Perpayaluu TypralicKon dsophl. 

A. H. Kpuurrocbosuy (8) ycraHoBpua cytlecrBopanue TypralicKolt sop 
B Bocrounok Asnu, Cesepyom Kasaxctrane u Cesepo-3anagnolt Amepuk 
HauMHad C MavleoleHa, HO OTMETHJI, YTO B 3TO BPeCMA OHa elle HacseqoBad 
MHOrHe SJIEMEHTbI MCJIOBOFO epHOa UH JIMIUb B OJMTOWeHe, MyTeM aBTOXTOHHC 
NepecTpoHuKh, mpuoopesta IIpHcylue eH CnelMdpuyeckne YepTHl. 

B kalino30lcKom paspese cepepHoro IIpuapaiba u Tlapnogapcxoro [pi 
MPTbILIbA, MOTYULMX cela ClyKUTb CTpaTurpadwyecKkuMU STaIOHaMU, THI 
Had Typralickad Piopa, BKMNOUVAIONaA JIMUIb OTebHbIE HESHAYHTEIbHEIe Cy! 
TPONMYECKHE SJICMCHTHI, MO 3aKsoueHMIO E. J. SaxnuucKkol (’), XapakrTept 
JIA UMIMKTHHCKOH WM YarpacCKOM CBUT, NpWHaieKalluxX cCpeqHeMy U BepXxH 
My ojwMroweny. YruienocHas OelbcKad cBuTa Eunuceiickoro KpsxKa, mpeKpack 
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FapaKTePUSOBaHHaA CHOPOBO-NbLIbIEBLIMH CHeKTpaMH H HeEKOTOPbIMH Makpo- 
pCCHJIMAMM, 10 MHeHuIO K. B. Borovenosa (*), Takxe npunayexKuUT cpeqHemMy 
BepXHemy ouuroueny. Ilosromy cefuac He HMeeTCA OCHOBaHUM OrpaHHunBaTb 
peEMA OOPASOBAHHA OJIb3SOHCKOM CBHTbI MHOLWeCHOM, KaK 9TO JlelaloT 6e3 OuK- 
pM apryMeHTalluu HekOTOpble reoorH U NMasMHOMOrH. HeoOxog_umo cuntatTh, 
1K 00 9TOM paHee nucat V1. B. Manu6un (*°), uro yrmenocubie ors0xenua IIpu- 
AiiKasIbA Hata POpMUpoBaTLCsA elle B BEPXHeM (a MO2XKeET ObITb Marke B Cpel- 
M) OwHMroleHe. Bovibiiad MOULHOCTh CBUTbI MO3BO/IAeT MmpeknOdaraTb, To 
OTOXKeHHE MpOMOMKaOCh HM B MHOLWeHe. OO STOM Ke CBUeTEbCTBYeT 
CTENECHHOCTb Tlepexojla MOPO OJIb3SOHCKOH CBUTHI B OTJIOXKeHHA OanHAalcKoli 
}\WTbI, KOTOPad MO BCeM JaHHhIM OTHOCHTCA K CpeHeMy WIM BepXHeMy MMOLLeHy. 
}| leomormuecKnii BO3pacT OJIbSOHCKOH CBHTbI, B CBETe MMEIONMXCH JaHHbIX, 
HelyeT ompeselATb KaK BePXHHH O/MTOWeH — MHOLIeH. 
| BavxAHmauckax CBUTAa OOpas0BaHa NOUTH UCKJIOUNTEbHO Kap6o- 
ATHBIMH MOPOfaMu: [PeCCHOBOJHbIMH W3BeECTHAKAMH, M3BeCTKOBHCTBIMU TY- 
MK, MepreJIdaMH, YaCTHYHO TepeMerxXKaloulMMuCA C KapOOHaTHbIMM [JIHMHaMH. 
Hsyyenuem STHX OTOX%KeHH 3anHuMaucb E. B. Ilapnosckui u H. B. @po- 
ba (7°), A.C. Kyabunuxkui (°), H. A. Jlorayes (4) waprop. DayHy Movsm0CKOB 
sy4am T. TP. Mapruucon (77,2). 
| QHaUMTeIbHaA MOULHOCTb KapOOHaTHbIX OTJOXKeHHH, NocTurarouaa 40—50 m, 
(HOOOpa3HbIM JIMTOJIOrHYeCKHH COCTaB, BO3MOX%KHOCTb YeTKOrO orpaHHyeHua 
POWBbLI H KPOBJIM, a TakxKe ompeseeHHad dayHUcTH4eCKad XapaKkTepucTuKa 
lator HeEOOXOMHMbIM OOOCOG/IeHHe HX B OTJeJIbHYyIO, MeCTHY!O cBUuTy. O3ep- 
pe TIPOUCXOMKeHve OCAaNKOB OadHWalCKOU CBUTbI, OUCBHAHO, MpH3HaeTCA BCeMH. 
M3 uncia coOpaHublxX B KapOoHaTHbIX OTJOKeHHAX MOsOcKoB TI. I. Map- 
HCOH Onmpeyemua 14 BuqOB mpeCHOBOZHbIX H 6 Ha3eMHBIX CbopM racrTponog. 
IP€CHOBOHBIX (POPM OH MPUSHaJI TORKMCCTBEHHbIMH C MJIHOMCHOBbIMH MOVIIIOC- 
Mu Mouroauu uv Cepepporo Kutax. Sto Planorbis youngi Ping, Hippeutis 
minutus (Ping), Giraulus keideri Schl., Rodix grabaui (Ping), R. teilhardi 
fing), Bithinia cholnokiformis, Ha OCHOBaHHH Yero Onpeyesu BOSpacT OaAH- 
| Tac CBHTbI IIJIMOWeHOM. 


Takoe 3aksI04eHHe CTaIO OOULEMPpH3HaHHbIM, O]HaKO OHO HE MOKET CUMTATLCA 
IccnopHbiM. JlocrarouHO OTMeTHTb, 4TO BOSpacT HekoTOpbIx cBuT Monrosun 
| Kuraa, mpuHuMaemplx I. [. Mapruuconom 3a crpaTurpaduyeckui 9TaJioHn 
IMoWeHa, He yCTaHOBJIeH JocTaTOUHO TOUHO. Tak, COBMeCTHOe HaXox*KeHHe B 
yurype (Monroua) MowmocKka Planorbis youngi Ping c ocrarkamMu paHuHero 
a”croyouta Platibeladon yKa3bIBaeT OTHIOJb He Ha IJIMOWeHOBbIH BO3PacT BMe- 
AIOULUX OTJIOMKeHHH, TaK Kak, cya mo cBogzKe Oc6opua (?°), Platibelodon — 
MuHa MHOWeHOBad (tbopMa UM Cpe OTJIOXKeHHM MIMOWeHa He H3BeCTHA. 

Bpsay, 1M MOryT CUHTATbCA PYKOBOAALIMMM POPMaMH MIMOleHa Takxe Gira- 
us keideri Schl., Radix grabaui u R. teilhardi, koroppix IImur (?*) nepeun- 
MACT CPM MIMOWeHOBLIX MoJIocKoB CesepHoro Kuras. Jia Cpi-ryan (*°), 
CCMaTPHBad paspe3bl TPeTHYHBIX OTIO*KeHHA CeBepuHoro Ilencu, yKasprBaer, 
TO UCKOMaeMbIe€ MOJIVJIIOCKH, B TOM 4nNCTe HM ynoMaAHyTbIX I’. T. MaptaHconom 
bios, BCTpeyaloTcsd B AByX FOpH30HTax, BepXHuH W3 KOTOPbIX OoraTo OXapak- 
HpW30BaH OCTaTKaMM MJICKOMMTAaIOULMX HMX9BaHCKOrO KOMMMJeKca, HU, CJeqO- 
ATEIbHO, JOJIKEH OTHOCHTbCA K 9OMJICHCTOMeCHY, a HWKHHM 3asleraeT Noy Kpac- 
DUBETHBIMU PIHHaMH Cc (bayHOl runmapHona. OTOT HHXKHUHM TOPHSOHT BbIparxken 
APOOHATHBIMM OTJIOXKCHHAMH, CXOMHBIMH C MOposaMu OaAHAacKOH CBUTHI UH, 
D cBuyeTebcrBy Jiu Cpi-ryaHa, NpHHMMaeTCA MHOrHMM KUTalCKMMM TeoJo- 
AMM 3a CTpaTHrpaduyeckylo eCHAUIy MOMJIMOWeHOBOTO BoOspacta. 

B Tyne KapOonaTHble TpeTuuHble oTMOxKeHMA YOcyHypCkOH BMaqMHbI, Oc- 
DBBIBAACb Ha JaHublx JI. JI. Wopsirunon ('*), oxapakrepu30BaHbl Oovlee pas- 
DOpa3HbIMH, vem B IIpnOalikasbe, rpymmaMu WCKoNaeMbIX OpraHH3MosB. OcTpa- 
Dbl Cpe HUX, m0 3aKoYyeHHIO JI. VW. Taneeson u I. ®. Inetyep, umeror 
IM0-I1MOUeHOBbIM OOK, a Hetetunogy, nol. ®. JlyHrepcrayseny, Qator yKa- 
AHHe Ha BO3MOKHOCTH COMOCTABJICHHA 3aKJIIOUAIOWLUX HX CJIO€B C MCOTHYeCCKH- 
i oTmoxKenuamu [IpuuepHomopps. Ilocmequemy BbIBOLy He MpOTHBOpeuHT 
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HaXOJKa B Mepreiax OCTaTKOB rummapHouna (Hipparion sp.), KOTOpPbIH, CyAH 0 
pa6otram E. VM. Beasesoit (1) u B. HW. Ppomosoit (°), noaBusca B A3vaTCKO 
yactu CCCP, a rakxxe B Muyuu u Bupme ye B BepXHeM MMHOILeHE. : 
IlpupeyeHHbIX JaHHbIX JOCTaTOUHO JIA Mpu3HaHHA 3a KapOOHaTHbIMH O 
JIOXKCHHAMM OaaHalicKoll CBUTbI MOMIMOWeHOBOTO BO3pacTa. CooTHOWeHHe 
OJMFOWeH-MHOWEHOBOHM OJIb30HCKOM CBUTOH, C KOTOPOH OHA CBA3aHa NOCTeNCHHBI 
nepexoyjOM, H aHaJOrMu C MOJOOHEIMM oTIOxKeHHAMU TyBbI H CeBepHoro Kura 
T1OSBONIAIOT TOBOPUTh O CpefHe- HIM BeEpXHEM“OMeCHOBOM BPeMeHH ee OOpas0BaHHs 
Mau3ypcCKaa CBUTA_ BbIpakKeHa XOPOWO CJOMCTHIMH CBeTIK 
*KEJITbIMA WIM OXPHCTbIMH MeCKaMM C NOAYHHEHHbIMA WM TaJieuHHKaMM HM TU 
HaMU. STH MOPOAbI a/JOBMAJbHOFO PeHesHCa BHINOJHAIOT B OOwacTH ora Anrapy 
JlencKoro Mexypeuba ApeBHHe JOJIMHbI, BbIPAOOTAaHHbIe B TOpofaxX Maeosc 
WM YaCTHUHO B OOpasOBaHHAX OJIb3OHCKOM M OanHalickOW CBUT HM MMeIOT MOL. 
Hoctb 100—l110 m. OrnoxeHua MaH3ypCKOli CBHTbI ONMCaHbl B padoTe 
E. B. Tlasosexoro, A. C. Kyapunuxoro, H. A. Jlorayesa u 9. HW. Pascxor 
Tlepppie Ba apTopa cunTamM Mx peBHeyeTBepTuuHbimd. H. A. Jlor, 
yeB Oovlee MpaBHbHO JaTupoBall MX MMOWeHOM. JeHCTBUTeIbHO, MOCUL 
MHOUeHOBLI BO3pacT CBHTbI BbITeKaeT M3 TOrO (pakTa, TO OHA Mepekp 
BaeT yIVICHOCHbIe OCaAKH OJIb3OHCKOM CBUTbI HW MpHCJIOHeHa K CpeHe- WJIH Bep: 
HEMHOIEHOBbIM OTJOKeHHAM OasHalickoH cBuTbI. JloueTBepTHUHBbIM (B Tp. 
J[MU.MOHHOM NOHMMaHHH OObeEMa YeETBEPTHYHOTO MepHoOa) BO3PacT MaH3yPCKC 
CBUTbI CuleLyeT U3 OCOGeHHOCTEH JMTOMOrMYeCKOrO COCTaBa ee TOPO, OTMMYAL 
ILHXCA OCBETJICHHbIM XAPAKTePOM, M€CTAMM OOOXPEHHOCThIO, HaJIMYHeM MpocJo 
6euIbIX TIMH, OOpa3OBaHHbIX MMHepaJiaMM KOPbI BbIBeTPHBaHHA. Kpome Toro, 
page ect (y cc. Maxn3ypxa, Kas3eipan u ip.) neCKH UM raJleUHHKH CBUTHI 3aTp: 
HYTbI KpaCHOUBeTHOH KOPOH BbIBETPHBaHHA, KOTOpad B yCMOBUAX tora BocToy 
Hol Cu6upu ccbopmMupoBasiacb B KOHUe MJIMOWeHa — B 9omuelcToueHe (3, 1% 
V3 w3102%KeHHOFO OYeBUAHO, YTO CHHCTBEHHO BO3MO2KHBIM ABJIACTCA OTH 
CeHHe MaH3ypCKOH CBUTbI K mIMouweHy. MMmetoTcaA ZaHHble, KaK MpaBHJIbHO O. 
metus H. A. Jlorauep (1), ykKa3bIBalolulve, YTO C MaH3ypCKOH CBUTOH Hu ee B 
POATHBIMH aHaJloraMH BO BHYTPHrOpHbIX BnafuHax IIpuOatikanbaA cBA3aH Hi 
BbIH IHKJI TEKTOHHYCCKOTO PasBUTHA OOAaCTH MH, CuleqyeT MOOaBUTb, HOBaA da: 
B HCTOPHM PaSBHTMA PaCTHTe/IbHOCTH M 2KUBOTHOTO Mpa. Bo3MoxHO, no Mm 
JOUIBE ONMCbIBACMbIX OTJOXKEHHH CHeLyeT MPOBOLMTb HWKHIOIO TpaHHlly aH 
ponoreHoBoli cucrembl. B paMkaX CTapoH TakKCOHOMHM MaH3ypCKasa CBHTa Hal} 
6ouee BEPOATHO MOXKET ObITb JaTHPOBaHa BEPXHUM MVJIMOWeHOM. ; 
Kpome OnmvCaHHbiX, K TPeCTHYHbIM OOPa30BaHHAM OTHOCATCH OTVJIOKeHF 
JIPeBHEHWIUX HaNOHMeHHbIX Teppac COBPeMeHHOH PeUHOH CHCTeMBI. 


TeouormueckHH MHCTHTYT Tloctynuo 3 
Axkayemuu HayK CCCP oO II 1959 ; 


WMTHPOBAHHAA JIMTEPATYPA 


1E. WU. Beasaesa, Matepnansl K xapakTepucTuKe BepXHeTpeTHuHod cayuHBl MuleK’ 
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Kau HCK aA, Tp, Teon. uuct., B. 6, 19598. 8 A.H. Kpumtrogdosuy, Bonp. reos 
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a ia gan Paleontologica Sinica, Ser. B, 6, 1931. ®* Ch. Ping, Bull. Geol. Soc. Ci 
na, (1931). 
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Aoxnayn Akagemuu nayr CCCP 
1959. Tom 127, N3 


PEOJIOCH A 


E. A. PEHTJIMHTEP 


®OPAMUHUKGEPHI TOrPAHHYHbIX CUIOEB JIEBOHA HW KAPBOHA 
SANAMHOM 4YACTH WEHTPAJIbHOrO KASAXCTAHA 


(ITpedcmaeaeno axademuxom H. C. Ilamcxum 28 II 1959) 


B 1938 r. norpanuunple con JeBona u KapOona Llentpabuoro Kasaxctana 
pony aH Ne€pBylO XapakTepucTHKy no PopamMuuudepam. B cratbe B. H. Kpe- 
woBHUKoBa u J. M. Paysep-UepxHoycosoli (°) 6puio yKa3aHO Ha mpucyTCTBHe 
380HE STPeHb, YCTaHOBJeHHOH MO OpaxnonofaM, cBoeoOpa3HbIx’ (bopaMuHu- 
Pp, pacnpocTpaHeHHbIX TakXKe B COAX 9TPeHb FOxKuHoro Ypasia M B XOBAHCKUX 
osx paliona Cpispanu. B 1948 r. dopamunudepp STpeHCKHX OTO%*KeHHH ObI- 
onucanbl J[. M. Paysep-Uepxoycozok (°) Kak Endothyra communis, End. 
rimaeva u Quasiendothyra kobeitusana. 

Bosee pasHooOpasHbl KommuieKc ~opamuHudep mpuBogutca H. C. Jle6exe- 
pu (*) u3 coeB sTpeHb TeHu3CKOli BMaHHbI; KPOMe BHOB, yYCTaHOBJICHHBIX 
,. M. Paysep-Uepnoycosor, H. C. Jle6exena onnchiBaeT 7 HOBbIX BYOB U pa3- 
OBNAHOCTeH MU 2 HOBBIX pOa SHROTUPHA. 

B HacTosljee BPCMA BO3MO?KHOCTb BbIJeIeHHA CIOCB ITPeHb B LlentTpasb- 
oM Ka3axcTaHe He€KOTOpbIMH aBTOpaMH CTaBHTCA Mo comHeHHe. B uacTHO- 
tM, B padotax H. B. JIutrsuyospuy u M. B. Maprpinopot (°), 9. M. Tlaqpe u 
,. A. Coxonosori (‘) u M. B. Maptptnopolt (°) cnou 9TpeHb He BbIJeIAIOTCA. 
HanOouiee ApoOHaA cxXeMa NOrpaHHUHbIX COeB eBOHa HU KapOoHa AVIA 3a- 
hamuHol uactu LlentpabHoro Kas3axctana maetca M. B. Maptbinopon (°). 
PbILIE CYJIbBILMMepOBbIX CIOeB B (ameHe M. B. Maprtsinopa ycTaHaBJIMBaeT Kapa- 
|METHpCKMe CiOH C (bayHouw Opaxuonog Cyrtospirifer talassicus (Vas), C. cur- 
#an Nal., Plicatifera aff. niger (Céss.) u ap. Jlonomutopas dalua BepxXHeH 4a- 
M KapaKMHIHpcKuX CMOeB, XapaKTepH3yiolllaAd CO€MHEHHbIM KOMMJIEKCOM Opa- 
i“onoy, rpynnsi Cyrtospirifer semisbugensis, Bbigensetca M. B. MaptpiHoson 
lak ycTbKaparaHyHuHcKne cou. K ocHoBaHulo TypHelckoro sapyca M. B. Map- 
BIHOBA OTHOCHT TOry3KYHbCKHe CJIOHN, XapakTepH3yloulMecA uYacTbIMH Cyrto- 
Dirifer dada Nal., Ho oTmMeyaeT, 4TO KOMMNeKC OpaxHonos AaHHbIX c0eB Oo- 
ee 6IM30K K eBOHY, YeM K KapOony. 

@Mopamunudepbl u3yyasHcb HaMu HaHOowlee NOApCOHO no pa3spesy p. Kapa- 
MHTMp, mpu ycerbe p. KaparaHfbl. Oror pa3spe3 BbIpaxKeH B KapOOHaTHBIX (pa- 
WAX, OTMMUACTCA MOMHOTOH OTJOXKeHHH UM OOMbUINMH HX MOL[HOCTAMH (aMeH- 
W3bI TYPHe, OKOO 2 KM); OH MOF ObI CJIYXKUTb STAJIOHHBIM JIA 3anaqHOM yacTu 
lenxtpabHoro Ka3axctaHa. H3yyenue dopamuHndep MpOBOHIOCb B TeECHOM 
oTpyaHuyectse c M. B. Maptprnopon, usyyaBuieh dayHy OpaxnonoL. 

Hmxe MbI paccMoTpuM pacmpeyeseHne tbopaMuHudep no paspesy, mpHuyep- 
uBasicb cxembl M. B. Maptpinopolt 1958 r. (cm. puc. 1). | 

CymbundmepoBpue cmon. Ceppie, OObHO KOMKOBAaTbI€C MaCCHB- 
bIe H3BECTHAKH, C MpOcOAMU, OGOralleHHbIMH (ayHOH Opaxuonog, KOpaJJOB 
mMuaHoK. O6ulaa MoulHocTb ~ 800 m. Ilo MukKpocKomNueCKHM JaHHbIM, B HWK- 
eH uacTH cyJbindepoBblx cyl0eB mpeoOlaflaloT KPYMHOSepHHCTHIe TeTPUTyCO- 
I€ pa3HOCTH, Cpe KOTOpbIX OCOGeHHO YaCTbI KpHHOHHbIe. B BepXHen wacTH 
VIbUMpePOBbIX COCB PasBHTbI MPeCHMYLLCCTBEHHO IWJIaMMOBbIe WM MeJIKOJeTpH- 
YCOBbIe pa3HOCTH VM3BeCTHAKOB. 

Mopamunudephl B CyAbIuPepoBbIX CJIOAX BCTPeyalOTCA OYEHb PeAKO HM MIPH- 
PoveHbI TiaBHbIM OOpasoM K uX BepXHelt uacTu. Ilo-BuquMomy, Oombmaa 
OpocTb HakKoMeHHuaA UM TpyOocTb ocajKa MellaJia pa3sBUTHIO JOHHBIX opa- 
uHudep B paHHecyIbundepoBoe BpemaA. Onpesesenbl MpeuMylilecTBeHHO MedI- 
ue OLHOKaMepuble (bopmpl: Vicinesphaera parva Reitl., V. squalida Antr., 
Farathurammina cushmani var. minima Antr., Bisphaera minima Lip., 
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Kapakuurupcekue cwaou. Ceppie m Temuo-ceppie MaccHBHBIe WIM 
WIHTHaTbIe KOMKOBATbIe HSBECTHAKH (KOMKOBaTbIe TIpeHMYLLeCTBEHHO B HWKHeL 
jo0BHHe). MouiHoctb oKoio 300 mM. Ilo mukpockonuyeckum uccleqoBaHHaM, 
| HM2KHeH YaCTH KapaKHHIMPCKHX CJOeB HanOO/bILeErO pasBUTUA OCTULAIOT Jle- 
/PUTYCOBBIC H LIJaMMOBLIC HSBECTHAKH C NeMTOMOPPHLIM emMeHToM. J\1A Bepx- 
He YaCTH XapaKTepHbI «BOMOPOCJIeBbIe» LeTPUTYCOBbIe pasHocTH (cKOMVIeHHe 
persbix KaJIBIMTOBbIX TpyOoueK C laqKO WIM WepOXOBaTOH MOBepXHOCTHIO, 
jworna c meperopofkamn). B cpequel yactu HaGsofalorca mpocsiou crycTKOBO- 
HOMKOBATHIX HSBECTHAKOB, JWI KOTOPbIX XapakTepHa rpallyJAMA M pucyT- 
BHe CryCTKOB PHpBaHeJU. 

B KapaKHHrHpcKoe BpeMA MpOMOMMKAeT CYMIECTBOBATb OOJIbIIMHCTBO BHOB 
popaMuHNdep, BCTPeCYeHHBIX HWKe, OLHAKO OOM KOMMVIeKC CyLIeCTBeHHO O6- 
Hopanercs pa3sBHTHeM cenTarmoMocnupaHets rpynnbt Septaglomospiranella 
}rimaeva (Raus.), KommuecTBO M pasMepbI KOTOPbIX ObICTPO BO3PacTaIOT CHH3Y 


HBepX. HanOouee YacTbl! B KapaKMHIMpCKuX CJIOAX CenTarmoMocnupaHesbl, 
|TaMuaroulecsA OT THnHYHOH S. primaeva (Raus.) Oomee MeKUuMM Ppa3sMepaMy, 
eHDIIMM UNCJIOM oOopoTtoB u Kamep (1'/, o6opota, 3—4 KaMmepbl) u OTHOCH- 
HeJIbHO TOJICTOH 3CPHMCTOH cTeHkoH (S. primaeva var. nana var. n.). Tunuuy- 
mpie S. primaeva NOABJIAIOTCA B BePpXHeH YaCTH KapaKHHIHpCKUX CuJOeB. 
Domee uncyio dopamMuHndep KaK OHOKaMepHbIX, TaK H O6oslee BbICOKO- 
)praHH30BaHHbIX BBepX MO paspesy ObicTpo yBemMunBaeTcH. OnpeseeHbt 
Vicinesphaera parva Reitl., V. squalida Antr., Parathurammina cushmani 
war. minima Antr., Bisphaera minima Lip., B. malevkensis Bir., Septa- 
/lomospiranella primaeva var. nana var. n., S. primaeva (Raus.) u ap. 
Vutepecuo otmerutb, uto Septaglomospiranella grozdilovae Pojar. msc., 
mucanHas B. B. Tlospkoppm (8), 13 D3° 3anayHbIx oTporos TsHb-Iana oueHb 
)M3Ka K CeMTarioMocnupaHesaM rpynnmbl S. primaeva, paciipocrpaHeHHbIM B Ka- 


Kagaxctauckoh u Cpeque-AsnatcKol o6acteli B 3To Bpema. Ilo cpaBHeHuto 
t YpambeKoH oOmacth1o, B LlentpasbHom Ka3axctane B cbayHe dbopamuHudep, 
(lO-BUAMMOMy, HaGilOWaeTcCA 3ana3sqbIBaHHe Pa3sBUTHA KBa3H9HOTHP Tpynmbl 
Nuasiendothyra communis, oTMeuatoulelica Ha Ypaue yxKe c 30HbI Prolobites, 
r. @. IIPHMepHO C OCHOBaHHA CYJbUMPepOBbIX CJIOEB. 
 YcTtpkKaparauf@uuckue cwaou. Temuo-ceppie, cepble muHT- 
HaTble, YacCTO MOJIOMHTH3HPOBaHHble W3BeECTHAKH MU JOJIOMHTEI C OOHJIbHBIMH 
KPYNHbIMH KPeMHEBbIMH KOHKpellHAMH Ceporo HM YepHoro Beta. B BepxuHel 
aCTH paCipocTpaHeHb! MpocNOu YePHbIX MCKPHCTHIX ZooMuTOB. MaxpodayHa 
BCTpeyaeTcA peqKO u MoxoH coxpaHHocTu. MouHoctb oKovio 200 M. 

Tloq, MHKpCCKONOM M3BeECTHAKM YCTbKaparaHAMHCKHX CJIOeB Yale BCerO CHJIb- 
HO MePeKPUCTAaNH30BaHbI, PaSHOSePHUCTHI, C PeMKHMH OPraHH¥eCKHMH OCTATKa- 
WM MIOXOH COXpaHHOCTH, TOJIbKO B BepXHeH YaCTH OTMeUAIOTCA NpPOCJON WiaM- 
OBbIX H3BeCTHAKOB C OOMIbHbIMU cbopaMuHHdepamMu. C OcHOBaHMA yCTbKapa- 
aHJMHCKUX COeB B paspese NOABAAIOTCA KBa3H9HAOTUPbI rpynnbl Quasiendo- 
hyra communis, uuco ux ocobeli u CTeneHb OpraHHsallHu ObICTpO BO3pacTatoT 
BBepX no paspesy. B BepxHeli uacTH yCTbKaparanJMHCKUX COeB OHH CTaHOBAT- 
A uaCTbIMH, HM CpeAW HUX MpecbMafaeT pasHOBHAHOCTb Q. communis var. re- 
gularis (Lip.), a Takxxe noaBuaioTca opMbI Tua Q. kobeitusana Raus., Ho 6e3 sy- 
yuctoro cyion. K 4acThIM KBa3sHaHAOTUpaM rpynnbl Q. communis npHcoequHAIOTCA 
TakxKe CBOcOOpasHble pasHoBusHocTu Septaglomospiranella primaeva (Raus.) u 
cenTaTyPHeeJJIbI, HeECKOJbKO cxoguble c Septatournayella potensa Durk. msc. 
Ony6nnkoBaHHble B HacTosee BpeMA JaHHble NO MuCCHCHTCKuM (dopamu- 
Hudepam Kopyusbep Ces. AMepuku (11) nO3BONAIOT TOBOPHTb O BEPOATHOM TOX- 
ecTBe HEKOTOPbIX aMepnKaHcKux Granuliferella granulosa Zeller (kuHJepxyk) 
M centTarmomocnupanera rpynnb S. primaeva (Raus.). 

Tory3kKyHbckKue con. Cepble u cBeTO-cepble, HepeZKO JO- 
JOMYTH3UPOBaHHble, COLIYHO 3e€PHHCTbIe H3BECTHAKH C MPOCJIOAMH JOJIOMHTOB, 
MMEICULMX MPeHMYLecTBeHHOe pa3BHTHe B HMAKHel uacTH. XapaKkTepHbI KOH- 
KpelluH KpemHelt ceporo weeta. MomiHocTs oKov0 150 M. 
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MukpockonmuecKH W3BeCTHAKM MpeACTaBJIeHbl TVlaBHbIM OOpas0M JeTpuTy 
COBbIMH Ppa3HOCTAMH, MpPOCJOAMM, MepenomHeHHEIMH (cbopaMHHudepaMu (mpe 
UMYIUI€CTBeEHHO SHOTHpH amy). 

Komnviekc (popamMunudep TOry3KyHbCKHX CJIOeB OVeHb CBOeOCOpaseH, 3fec 
OouIbINeTO pasBUTHA JOCTUTAaIOT MeCTHbIe MOABHAb! M pasHOBMAHOCTH PopaMuHE 
dep, 1oKa He H3BeCTHbIe B Apyrux palionax uM MpezcTaBseHHble c1a00. OcHOE 
Hoe pa3BUTHe 3fecb moyuaeT rpynna Quasiendothyra mirabilis Tchern. 
Q. konensis (Leb.). bombuiuucTBo KBa3H9HAOTHpP HMeeT KPyNHbIe€ pa3sMepbI, TOL 
cTylO CTeHKy, COCTOALLyYIO MpeMMYLIeCTBeHHO H3 BHYTPeHHErO CTeKJOBaTO-Jy 
YCTOFO CJIOA, CHTOBHUHYIO anepTypy HM TeHeHILMIO K BbINPAMIeHHIO (PoOpM! 
tuna Klubovella Lebedeva, Ho c OJHOPAZHBIM MpOOJDKeEHHeEM HM CHTOBH HI 
yeTbem). Wurepecuo, 4TO TeHAeCHIMA K BBIMPAMJIeHHIO HM OOpas0BaHHIO CHTOBHD 
HOFO yCTbA OTMeYaeTCA UH y CeMTarsOMOCMMpaHe. 

B Hactosee Bpema padotamu Buxorpagosa ('), KopasbeKoro (°) w Ap. noKé 
3aHa OOJ/IbIWaA POJIb PaCCeAHHbIX QJICMCHTOB JIA KUSH OPraHH3MOB, IIpHyel 
YCTAHOBJICHO, UTO H3ObITOK NOC/IeqHHX MOXKET BECTH K Pe3KHM H3MCHEHHAM B Of 
TaHH3Me, K OOpasoBaHHlO HOBBIX NOABULOB, pasHOBHAHOCTeH M MyTallMi WIM am 
K BbIMupaHuto. Bo3sMoxKHO, CBoeoOpasue TOry3KYHbCKOrO KOMMIeKca PopaMHHk 
(ep cBa3aHO c OGorallleHHeM JpeBHHX OacceHHOB TOrO BpeMeHH MpOyKTaM 
BYJIKaHHYeCKOM JeATeJIbHOCTH, B 4YaCTHOCTH HOHAMH Mapranila (7°). Kak ue 
BeCTHO, OOPa3OBaHHe OCHOBHBIX %KeJIe30-MapraHUeBbIX MecTopoxkeHHi Lent 
pabHoro Ka3axcTaHa CBA3aHO C NOrpaHHYHbIMH CJIOAMH JeBOHa H KapOona. 

Bore TOry3KyHbCKHX CJIO€B, B OCHOBaHHH KaCCHHCKHX CJIOeB, BbIeJIAIOTC: 
clon c YacTbIMu Cyrtospirifer sibiricus (Leb.), mpeycTaBJeHHbIe CHJIbHO JOJO 
MUTH3HPOBaHHbIMH CBETJIbIMH 3ePHHCTbIMA M3BeCTHAKaMUu. CopamnnudepE 
B 9TUX COAX PEMKU HM OMHOOOpPasHEI. Onpesedenbl OMHOKaMepHble (popMbl u ped 
Kve MesiKue Quasiendothyra ex gr. communis (Raus.). 

Bpnue coep c C. sibiricus, B camoH BepxHeli uacta Kapakuurupcxkoro pa 
pe3a, mpociexkuBaeTCA Nauka OKOJIO 20 M MeJIKOOOJIOMOUHbIX HM OOJIMTOBBID 
H3BECTHAKOB, MOCTENeCHHO NepeXOAMHX B Cepble MJIMTUATbIe, OKPCMHEHHDbIe H3. 
BeCTHAKH 6e3 MakpodayHbl. BcrpeyeHuble 3f,ecb MHKPpOCKOMMYeCKHe oprauwye 
CKMe OCTaTKH MpeACTaBJIeHbI NOUTH HCKJNOUNTEIbHO OJHOKaMepHbIMH (bopaMuHH 
(bepamu (MapaTypaMMuHaMH UM BuLLMHecdepamu) u ccbepamMu HeACHOrO TIPpOMcXxoxK 
JeHHA, OOpasyIOWlMMH NpocwiosMu cneludpuyeckve «cepoBble pa3HOCTH». | 

CpaBHuBad pacnpeqesenne Opaxnonoy u PopamuHudep B COAX STPeHb, MM 
qaHubim B. H. Kpectopuukogpa u J. M. Pay3ep-UepxHoycoroli (3,%), c TaKOBBIN 
B paspese Kapa-Kunrup, MOxKHO nOoJlaraTb, YTO OObeEMY STPeEHb B MOCeqHE) 
MOryT OTBeUaTb yCTbKaparaHAMHCKHe CJIOH (MOXKeT ObITb, TOJIbKO UX BEDXHAS 
uacTb), TOry3KyHbCKHe C/OH HM, BO3MOXHO, couH c Cyrtospirifer sibiricus (co 
ruacHo M. B. Maptpinopok (°), C. sibiricus (Leb.), Bo3smoxHO, ToxKecTBe! 
C. julii Dehee). Cnaegqyer oTMeTHTb, YTO MOABJIEHHE MePBbIX 93JIEMCHTOB HOBO! 
(bayHbl Popamunudep u Opaxnonog B paspese Kapa-Kuurup nmpumepHo copna 
jaeT C OCHOBaHHeM KapaKHHrMpcKux coeB (Septaglomospiranella, Plicati 
fera aff. niger (GOss.) u ap.). HanOonee peskoe usMeHeHHe KommueKca cbopa 
MuHudep HaOsOfaeTcA B KpOBwe Cl0eB Cc YacTHIMH C. sibiricus. 


TeomoruueckuH WHCTHTYT Tloerynus0 
Akayemuu Hayk CCCP 24 II 1959 


UHTMPOBAHHAS JIMTEPATYPA 


1A. Il Buuorpagosa, PacceaHuble 2eMeHTEI B KUSH 2KUBOTHBIX U pactenuit 
sq. AH CCCP, cOopx. 7—28, 1952. 7 B.B. Kopaancxuihi, Mpupoga, Ne 4 (1954) 
3B. H.Kpectopuukos, JM. Paysep-UYUepHnoycosna, LAH, 20, No Jom 
(1938). * H.C. Jle6e eB a, Muxpopayua CCCP, cOopu. VIII, 1956. ® H.B. Jlu7 
BuHOBH4, M.B.MapTbHOB a, M3B. AHCCCP, cep. reon., Ne9 (1957). ® M.B.Ma Pp 
TbIHOBa, CTpaturpapua uM Opaxnonosbl damMencKoro apyca s3anaqHoli uactTu Llexntpanp 
Horo Kaszaxctana, Asropedepat Aucceptanuuu, MIY, 1958. 79.M. Ilanpe, E. A. Go 
ko 108 a, Hap. AH CCCP, cep. reon., Ne 7, 98 (1956). ® B. B. Iloapkos, Becr. Jlen 
yHus., Ne 12 (1957). ® . M. Paysep-YWepuro ycosa, Tp. Uucr. reon. nay 
AH CCCP, B. 66, Ne 2, 1948. 1 E. A. Cokoaosa, Usp. AH CCCP, cep. reon. No 5 
(1958). %E.J. Zeller, J. Paleontol., 31, Ne 4 (1957). eg 
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ornayn Akagemun nayr CCCP 
1959. Tom 127, Ni 3 


TFEOAOPH A 


It. B. SEXOPOB 
O YAYAMHCKHX OTJIOKKEHH AX B PAMOHE MbICA HAYKOMAC 


(IIpedemaeneno axademuxom H. C. Iamexum 23 III 1959) 


Mopekne 4ayHHCKHe OTOXKeHUA, COJepxKalllue THNMUHYIO cayHy MovIHOC- 
B, H3BeCTHbI B OfpaHH4YeHHOM “NCE MECT. 

Tlomumo ux Kvlaccuyeckoro pa3pe3a Ha lore Kepuenckoro momyocrposa, 
M ObIWIM yCTaHOBJIeHbI B l'ypuu (*), Ha TamMaHcKom novtyocrpose (°) u B Jlap- 
Heiax, y Tanaunonmn (?). 

IIpucytctsue ux Ha KapkascKoM mo6epexbe B palione Tyamce cuntasocb 
CbMa BepOsTHBIM (°). B AOxa3Hu, Ha OCHOBaHHM CKyJHbIX MaJIeOHTOJIOrH- 
CKUX JaHHbIX HM CoOMocTaBJeHHA C paloHom Typuu, K YayHHCKOMY BO3- 
cTy Oblia OTHeECeHa CaMaa BbICOKaH MOpcKasd Teppaca BbICoToH 100 mM (°). 

IIpu noseppix paOorax wetom 1958 r. Hamu, coBMectHo c A. P. TentHepom, 
II OOCIeEIOBaH yYaCTOK NoOepexXbaA B paloue mbica MpyKonac (3anafqHee ycTbA 
. Thmagpi). 
 3yecb, Ha aOpaqupoBaHHol noBepXHOCTH KPYyTOHAKJIOHHBIX MacTOB mec- 
HHKOB UM MepresieH diuiula, 3aleraloT KOHTvioMepaTbl. B Hu3ax 3TO rpyOble 
PHOPeX*KHbIC OTJIOMKeCHHA, MpeACTaBJeHHbIe TasIbKOH WM OKaTaHHbIMM TviblOaMu 
OACTHAaIOUINX MecuaHHKOB (MUA, MpOMeEXKYTKH MeKAy KOTOPbIMU 3alOJIHeHbI 
ojlee MesIKOH TasIbKOH u JeTpHToM. Bpiue MaTepasl CTaHOBHTCA MeIbye UH 
puoOpetaeT OTYETIMBy!O CMONCTOCTb. STO yxKe MepecaHBaHHe TaJIedqHHKOBOTO 
OHTIOMepaTa C MPOCJIOAMH HM JIMH3aMM M3BECTKOBUCTOrO M pakyledHoro JeT- 
uta. XapakTep CJIOMCTOCTH Yale BCero KOCOH. 

Bce 9TH OTJIOXKEHHA BECbMA MPOUHO CLLEMCHTHPOBAaHbl HW OOOrallieHbl yrvIeKHC- 
bIM KawbuveM. MoupHocrb ux 2—2,5 M. 

B mpocioax MW JIMH3aX JeTPHTYCOBLIX H3BeECTHAKOB, KaK H B HH3aX KOHTVIO- 
epaToB, BCTpeveHa Clenyioulad (ayHa MOJIJOCKOB (O6JIOMKH, oTMeuaTKH): Didac- 
a cf. rudis Nal., D. pseudocrassa Pavl., D. cf. Parvula Nal., D. tschaudae 
ndrus., D. cf. pleistopleura Davit. (umm Onu3KHe K Hel dopmb!), Dreissena 
olymorpha Pall., Theodoxus Pallasi Lindh., Clessiniolasp. 

IipupeweHHBI Kommuekc PayHbl JOCTATOUHO YOeEMHTeEIbHO YKa3biBaeT Ha yay- 
[MHCKVM (YayHHCKO-OaKHHCKHH) BO3PacT BMEILaIOWLHX OCaKOB. 

AGOcosoTHadA BbICOTa MOAOWIBHI Miacta (a6pa3HOHHOH noBepxHoctTu d.tMwa) 
y 6eperosoro oOppipa paBHa 42—43 M, a KpOBsIH — COOTBeTCTBeEHHO 45 M. 

TlopepX MOpCKHX OTJOXKeHHH 3asleraeT MOL[HAaA TOMA MpOJOBMa/TbHO-jle- 
MOBHAJIbHBIX CYPIMHKOB co me6HeM. B Hu3ax STOH TOJLIM, MOUHOCTbIO 20— 
25 M, HaOsI0qaeTCA HEKOTOPad COPTHPOBKa MaTepHasla MW CJIOHCTOCTb, YTO, Be- 
DOATHO, CBA3AHO C OMpeeIeCHHbIM y4YaCTHeM MOpA B CaMOM HaYavie HaKOMVJICHHA 
TOM TOVJILIM. 

Hecmotpa Ha MOILHbIM mula] KOHTHHEHTAJIbHBIX HaKOMJICEHHH, MOKPbIBalo- 
IMX MH MACKUPYyIOWlNX MOPCKylO YayAHHCKy!O Teppacy, OHa OTYeTJMBO BbIparkena 
3 pembecbe H OOpasyeT XOPOMIO 3aMeTHYIO NOBEPXHOCTb B NoMmepewHoM nmpouse 
Jepera. 

AOpasuoHHbli XapakTep YayqMHCKOM Teppacbl cBuyeTebcTByeT OO SHEpruy- 
HOM pa3MbiBe Oepera MOPCKHMH BOJIHAMH H, CJICQOBaTeJIbHO, O BOJIHOBOM pexkuMe 
foro BPe€MeHH, OH3KOM K coBppemeHHOMY. [JomoxeHHe KPOBJH MOPCKHUX OT- 
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4 
JOXKeHHH y OpOBKH Teppacbl Ha BbICoTe 45 M IPM ee WIMPHHE B HECKOJIbKO C 
Me€TPOB MO3BONAET MpelnoaraTb, YTO BbICOTa J[peBHeH OeperOBOH JIHHHH PaBk 
~650 M. 

Takum o6pasom, 3fecb YayHHCKaA Teppaca B Ba pasa H%Ke, YEM K 1M 
BocToky or Tyance, B A6xa3suu u B Typnu, re ona pacnouiaraeTcA Ha BBICO’ 
100—110 m. VWutepecHo 3aMeTHTb, YTO HeCKOJIbKO BOCTOUHEe, Mey YCTbE 
p. Ilmayb u cea. Berrov, oa JIMIIb HEMHOTO HW2Ke, a HMCHHO — Ha Teppat 
BbICOTOH 38—40 M pa3BHTbI [PeBHESBKCHHCKHe HM perpeCCHBHO HavJlerarollHe F 
HX y3yHNapcKue oTOxKeHnA. J[peBHeasBKCHHCKO-y3yHJapcKaA Teppaca K 1Or" 
Boctoky oT Tyance u B AOxa3HH TaKxKe pasBuTa Ha BbicoTe mopsKa 40 M. At 
pa3HOHHas Teppaca, B MpWOpexKHbIX OCaqKaX KOTOPO! CofepxHTCA TOKO Cay 
dium edule L. u Kotopas aBsaeTcA CO6CTBEHHO y3yHJIapCKOH, PpasBHTa 3ana, 
Hee yctbs Ilmaybl Ha BbIcore 30—35 M. 

CnemopaTebHO, MOuOx%KeHHe YayMHHCKOM Teppacbl B palione mbica Mpyky 
mac Ha BbIcoTe 45—50 M cBa3aHO C OMpeeJIeHHOH CTPyKTYPHOH CTYMeHbW, OY 
paxkalollel nepexog 30HbI HavOosbWero BOSIbIMaHHA SanaqHoH uacTu Boy 
moro Kaspka3a K 30H€ MeHbIlero BO3{bIMaHHA HW 3aTeEM K OONAaCTH NOrpy2KeHHs, 

Takoli Ke pe3KHH CKauOK B BbICOTaX MOPCKHX OAKHHCKOM WH Xa3apCKHX Tet 
pac ormMeyaetca HM B BOCTOUHOM uacTrH KaBka3a, Mexy pp. Cymakom u Teps 
KOM (°). 

Bpijlep2%KaHHOCTbh YayRWHCKOH Teppacbl Ha OJHOM ypoBHe, nopsyKa 100 » 
roro-BocrouHee Tyance, B A6xasuu u Typuu u orcytcrBuve ceqoB Kakoro-J1HG, 
llaBHOrO Nepexofla K ypOBHIO STON Teppacbl y MayKonaca, Ha BbIcoTe 45—50 
MOKa3bIBaeT, YTO Nepexog OT O6acTH NOAHATHA KaBkKa3a K OO/aCTH NepeOBOr: 
mporu6a Sanayuoro IIpeqkaBka3bA MpowCXOUT CKaykoOOOpasHo. | 

HaxoykKa “ayHHCKO-OakHHCKOrO KOMMVJIeKCa (pPayHbl B Teppace MbICca May. 
KOTIac HHTepeCHa MH B TOM OTHOWICHHH, YTO OHA JaeT BOSMOXKHOCTbh YBASATb Yay 
WMHCKHe OTOXKeHNA KaccuyecKorO paspe3a Ha KepyeHcKoM movlyocTpose , 
COOTBETCTBYIOMIMMH ocafKamu Typnu. Hasuuue o60MKOB 4H OTMeYAaTKO, 
D. pleistopleura Davit. B oTm0%xXeHHAX ONMCAHHOH BbILUe Teppacbl yKa3blBaeT Hi 
TO, 4TO 9Ta (bayHa yxe Ou3Ka CayHe YayAMHCKHX OTIOmKeHuH Lypun. 


TeonornyeckKHH MHCTHTYT Ilocrynuso 
Axkayemuun- HayK CCCP 10 III 1959 
IMTHPOBAHHAA JIMTEPATYPA | 

1H. HW. AuApyceos, Exeroqunk mo reonornu uw MuHepamoruu Poccuu, 12, 1910 
7A. JL. Apxanreapcexuu, H. M. Ctpaxos, Teonoruyeckoe crpoenue H HCTOpHS 
pasputTua Yepxoro mops, 3g. AH CCCP, 1938. °B.U. Tpomos, Ianeoutonornueckoe 
M apxeosloruyeckoe OOOCHOBaHHEe CTPaTHrpatpHH KOHTHHEHTAJIbHbIX OTIOXKeHHH YeTBePTHYHOrC 
mepHoa Ha TeppuTopuH CCCP, Tp. HTH AH CCCP, bs. 64 (1948). 4C. Uabun, Hsp! 
ITPY, 22, Ne 4 (1930). * Tl. B. ®egopos, Broan. MOM, org. reon., 27, Ne 3 (1952) 
SA. IT. S6ep3nn, DAH, Ne 8—9 (1935), | 
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Jloxnzagn Akayemun nayrk CCCP 
1959. Tom 127, M3 


LEOJOTH A 


B. M. WITEMMEJIb 
3ITATIbI PASBUTHSA MEJIOBONM JIOPbI FO)KHOrO MPHMOPbA 


(ITpedcmaeaeno axademuxom J. B. Haausxunoim 7 IIT 1959) 


}| Crpaturpadusa B lO>okuom [Ipumopte B 3HauuTebHOM Mepe OCHOBHIBaIaCb Ha 
ib oe naieoputTosoruv. A. H. Kpnmrodosuy ycTaHoBus B Kpae jlBa Me3030il- 
juX pacTHTe/IbHbIX KOMMIeKCa, Ha Caxasuue — Tpu MeJIOBbIX H [Ba TPCTHUHBIX. 
PPXHHH Me3O030HCKHH PACTHTeJIbHbIM KOMMJI€KC OH Ha3BaJl HAKaHCKMM, a OCcal- 
I, ero 3aKs0UaIOWMe,— yruleHocHy!0 TouLy Mbica MupcoBa u MecTopoxZeHHTi 
{baropogHexcKoro, CytidyHckKoro HW p.— HHKaHCKHM ApycoM BepxHelwopckoro— 
)OKHeMeIOBOrO Bospacta (%, 4). HaxoykaMH BaJlaHXKHHCKOH dayHbl aye B 
luonaunu CyuaHcKol yrvieHOcHOH TOJIMIM, KOTOpad Oblia OTHECeHa TaKiKe K 
MKAHCKOMy spycy, H TOpH30HTac abO-ceHOMaHCKOH (dayHol — B BepxHeli 
( yacTH — OblJI YTOUHEH BO3paCT HHKaHCKOrO Apyca. OHMMH OH OTHOCHMJICA K 
WIby, a ApyrumMu — K HeoKomy. Toubko com mouBbl miacta BenukaHa, “3 
TOpbIX KpuwirotoBu4y ycTaHOBHJI MepBoe NOKpbIToceMeHHoe pacteHue Aralia 
ifera, MO erO MHEHHIO, NpeANOMOXRUTeMbHO NOAHUMaJIUCb WO anta — asbOa. 
B pesybTaTe nmayeopuTOsOrMyecKHX HCCeOBaHH, MpOH3BeeHHbIX aBTO- 
M B nocueqHue rogbl (1954—1958 rr.), Obi coOOpaHb!l MHOFOUMCJIECHHbIe OCTaTKH 
1OPbl, XAPAKTePH3yIOllHe Kak BeCb pa3spe3 HNKAHCKO"O Apyca, Tak H CJION, BbIxXO- 
mive 3a mpeyesbl ero NepBOHAaYaJIbHOrO OObeMa. Tak, HH2Ke OCHOBAHHA yrule- 
DCHBIX oTmomwKeHuH CyyaHcKoro pa3pe3a, no ki. Ilonopy, u raaBHbIM o6- 
830M B GacceliHe pp. Cyf3yx9 uv SHMyTb-xoy3a, cpeqn c0eB c OoraToli Ba- 
ADKUHCKOH dbayHou IO. I. Muposmo6osbim u yYaCTHYHO aBTOPOM OblwIN CoOpaHbl 
TaTKH CJIe€MyIOUIMX PaCcTeHHH, OMPeeJIeHHbIX 3aTeM ABTOPOM (B Bue OOPbIB- 


biM): Equisetites (Neocalamites) sp., Cladophlebis denticulata Font., Clado- 
nlebis sp., Gleichenia sp., Onychiopsis elongata (Geyl.) Yok., Sagenopteris 
fhillipsii (Brong.), Proteaephyllum cordatum Kr. et Pryn., Ctenis densiner- 
is Racib., Nilssonia orientalis Heer., Nilssonia mediana (Leck.), Pterophyl- 
um cf. aequalis Brongn., Podozamites aff. lanceolatus L. et H. 

Haxogka 3THX PpaCTHTeJIbHbIX OCTATKOB COBMECTHO C BaJlaHXKHHCKON PayHori 
yWeuI GeZoroBopouHO pelliua BoMpoc 06 HX BaJlaHXKHHCKOM BO3pacTe H M0- 
faBWla 9TH OCTATKM B Pa3spA STAJIOHHbIX. 

Ha o. Ilytaruue K. M. Xygoseem Obi HalijeH COBMeCTHO C BepXHETHTOH- 
MMM @MMOHUTaMH HW APyrHMM MOJUIIOCKaMU OHH JIMCT CaroBooOpa3Horo, no 
peqeleHuio aBTopa mpHHagexautuH Ctenis densinervis Racib., Bpema 3a- 
OPOHEHHA KOTOPOFO, TAKUM OOpa3o0M, ONpeesIAeTCA TaKKEe BMOJHE MOCTOBEPHO. 
B toxwkHot vactu TerioxHHckoro pakoua, no p. CuOaiiroy, Bnagatomel cmpa- 
a B p. TajlyulM, B OCHOBaHHH HH2KHEMEJIOBbIX KOHTHHEHTAJIbHbIX OTJIOMKeHHI 
blia OOHapyxKeHa Oa3a/bHad KOHTVIOMepaTHad TOUJILa, CJIO%KeHHAA WHKIaMH 
3 KOHTJIOMepaTOB, MeCUaHNKOB H aJICEBPOVJIHTOB C MpOCJIOAMH Me.1KO3EPHHCTHIX Mec- 
aHuKOB. B BepXHeli uacTH NepBbIX ABYX WHKJIOB, Cpe aJIeEBPOJIMTOB H MeJIKO- 
CPHHCTHIX eCuaHHKOB, coOpaHHple P. MW. CokouoBbiM MHOPoyHCJIeHHbIe 
ACTHTeJIbHbIe OCTATKH, MO aBTopy mpvHaysexat: Lycopodites sp., Selaginella 
9., Cladophlebis Dunkeri Shimp., Cladophlebis cf. Browniana (Dunk.) Sew., 
leichenia rotula Heer, Ruffordia Goeppertii Dunk., Aneimiaeaphyllum sp., 
icksonia acutipinnata Pryn., Matonidium Goeppertii Schimp., Onychiop- 
s elongata (Geyl.) Yok., Onychiopsis lipovetzkiensis Pryn., Cladophle- 
idium cf. sutschanensis Pryn., Pseudocykas Steenstrupi (Heer) Sew., 
jilssonia schaumburgensis Dunk., Nilssonia sp., Zamiophyllum buchianum 
“ttingh.). 
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Ocratku (plopbl, HalijeHHble OLHOBPeMeHHO C BaJlaHKMHCKON UM THTOHCK 
(bayHamn, u COopbl UX B BepXOBbAX p. CuOaliroy OTKpbIBaloT HM yCTaHaBJIMBake 
HOBbIe STAMbl PaSBHTHA (POPbl, OCTABABIIMeCA HEH3BECTHbIMH NO AaHHbIM O} 
Horo TOJIbKO CyyaHckKoro paspesa. 

TIpu anasuse cocraza daoppi Cyyana oOpalilaer Ha CeO BHUMaHMe OOHJIE 
XBOMHIX HW MaJIOUNCeHHOCTh CaroBooOpasHbIx. @sopa cioeB p. Cr 
6aliroy, HampoTHB, pe3KO OTJIM¥aeTCA OTCYTCTBHeM XBOMHbIX UH GoubumM 
KOJIMYECTBOM CaroBooOpasHbix. Kpome Toro, B cocTaBe (bilopbi p. CuOaliroy cpt 
WM mpeoOamaioulux ranopoTHHKOB rviaBHoe 3HayeHHe uMmelor Cladophleb 
Dunkeri, Cladophlebis Browniana, Ruffordia Goeppertii, a cpeau carosoot 
pa3ubix — Nilssonia schaumburgensis u oco6enuo Zamiophyllum buchianun 
OrcyTcTBHe STHX CaroBooOpasHbIX pacTeHul BO dope Cy4yancKoro paspe3a, J 
MU BOOOMIE B Ja/IbHeBOCTOUHBIX (biopax, 3aTPYAHAJIO CONOCTaBJIeHHe HHKAaHCK 
(pop! Cc eBponelicKuMH CTaHJapTHbIMH BeJIbACKHMH, BaJlaH»KHHOappen 
ckuMu dsopamu. Tlostomy cpeqH  HeKOTOPbIX aJIbHEBOCTOUHEIX reost 
TOB 3aKpelHsIOCb MHeEHHeE O COCpeAOTOUeCHHOCTH HHKaHCKOrTO sApyca TOJIbE 
B pewelaxX anta— ab6a, OCHOBaHHOe TvlaBHbIM OOpa30M He Ha aHaJMé 
(bAOpbl, a Ha MpeAMONOXKeHHH O HECOFIaCHOM 3aJieraHHU YIJICHOCHbIX OTJO%K 
HHli Ha BaJlaH2KMHCKUX CJIOAX, a TaKXKe WH NOTOMY, 4TO HHTe B Kpae He Obl 
BCTpeyeHbI CoH c cbayHoH rotepuBa (7). IIpH usyyeHHH pa3spe30B OyPpoBBI 
CKBaxKHH B mpegsenax CyyanHcKoro mecTopoxK,eHHA ObIIO oTMeYeHO (‘), ¥ 
JOXKEe yIIeHOCHOM TOJMLM MpekcTaBseT COOOIO OU€Hb HEPOBHY!O MOBeEPXHOCT! 
BCJIGNCTBHe YerO H MOULHOCTb HW KHECYYaHCKOM CBHTbI, ABJIAIOUeHCA HH2KHE 
WIeHOM paspe3a yruieHocHolt TomuH CyyaHa, TakxKe H3MeHAeTCA B mpesedé 
200 m. ABTopom Bax bl Obl KOHCTaTHpOBaH HaKJIOH ee B palione ABanrap 
(CepepHbii Cyan), nocruratomnli 8°, a Ha yuacTKe maxTb! Ne 21 (Crappili C 
yaH). 18° Xonmucts pembed) 0%Ka yrvieHOCHOM TOJIMM NOATBeEpKLaercs u Tel 
uTO B OCHOBAHMH CyYaHCKOrO paspe3a HaGwOMalOTCA KOHTVIOMepaTbI TOJbKO- 
MecTaX HaHOOJIblUel MOU[HOCTH HM2KHECYYaHCKOM CBHTbI, COOTBETCTBYIOMIM: 
OUeBHAHO, JOMHAaM, BTO BpeMA KaK BMeCTaX YMCHbIIeCHHA €€ MOMLHOCTH B OCHt 
BaHHH pa3pe3a JlexKaT Ooslee MEJIKOZEPHUCTHhI€ OCAAKH, a B CKBa2xKUHEe Ne 803—ax 
naact yraa. Ux noycrujar pa3spylmeHHble KOpeHHbIe MOposbl, mpeycTaBu! 
10llHe COGOIO HCKOMaeMbIi SOB, Me?%KLy KOTOPbIM MH HavaJIbHbIMK COAMM YTuI 
HOCHOM TOJIM 3asleraeT Mpocaoli, coctoauiui u3 CKOMMeHHA MHOFOUNCIeHHb 
O6JIOMKOB BeTOYeK, KOPeLIKOB M JIMCTbeB CarOBOOOpa3HbIX H MalOpOTHUKOB, Cp 
JM KOTOPbIX aBTOP OMpedeH u3 cKBaxKuUHBI Ne 841— Neocalamites pinitoid 
Chachl., Cladophlebis sp., Sagenopteris sp., Nilssonia mediana (Leck.) u 1 
ckBaxuuHbl Ne 775—Equisetites sp., Gleichenia Porsildi Sew., Cladophleb 
sp., Nilssonia mediana (Leck.), Conites sp., Samaropsis. Kuu3y ort 9TOol 
MpOcOA MpPOCCse*KMBaIOTCA MHOFOUMCJICHHbIe KOPHH pacTeHu, MOATBep Kak 
UlM€ MeCTHOe IIpOHCXOxKJeCHHE PaCTHTEJIbHbIX OCTATKOB HW MOSBOJIAIOLHE 9ST 
MpoOcsIoH OTHECTH K HCKONaeMolt NouBe. XOJIMHCTOMY pesbepy s102%Ka yrieHOCHE 
Oca{KOB, OOA34HO HENMOCTOAHCTBO HW2KHHX CJIOeB YreHOCHOH TOULH, 4} 
BbIKJIMHHBaHHe B MeCTaX NOAHATHA J0%Ka W HapallluBaHue 3a cueT NOABIEHE 
HOBBIX, HHWKeJIe%KalHX, CJOCB B MeCTaX MOHWKeEHUA J0KA. 

CytecTBoBaHuve XoIMuCcTOrO peslbethaB Havase (bOpMHpOBaHHA HUKAaHCK 
TOJMLM NOLTBEP%KaeTcA H 1e€M, UTC COCTAaB OCTaTKOB, HaliJeHHbIX B MCKOMAa 
MOH m04Be, lpecTaBIseT KOMMIeKc cHOaliroycKoro Tuna u3 caroB 
oOpa3HbIX HM NanopoTHHKoB. PacTuTenbHbIe OCTaTKH 43 HWKHeECyYaHCKt 
cBuTbt CyyaHcKoro paspesa ObWIH cCOOpaHbl HCKMOUNTeIbHO B_ Bep 
Hel e€ YacTH, a ocTaTKH dlopbl coeB p. CyGaiiroy — B ocHoBaHuu pa 
pesa. Ortcyja acHO, uTo cbiopa cnoeB p. CuOaiiroy u dropa “3 ucKonaem 
NOUBbI OCHOBAHHA Cy4aHCKOrO paspe3a MpouspactaM paHee copMupoBaHl 
HWKHUX CIOCB H3BeCTHOrO HaM CyyaHcKOro pa3pesa, U, CJIeEOBaTebHO, O6e oO: 
IpHHaiexKaT CaMOMY HavaJIbHOMY MOCJleBaJIaH2KHHCKOMY 9Tany ee pa3BHTH 
BalaHxkKMH—TroTepuBy. Comocrapiaad Bce STH (POPEI, erKO ycTaHOBHTh Gesycuic 
Hy!0 yHaCJ1€OBaHHOCTh (lop, HAaYMHAA OT BaslaH>KHHCKOM, HM TeM CaMbIM yOequ1 
CH B OTCYTCTBMH KakOro-1MOO 3HAaUNTeEbHOTO MepepbiBa B ee (hOpMHpOBaHL 
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[} Tax Kak CJION p. CuOaliroy, a 3aTeM M BaJlaWKMHCKMe AByMA 9TaNaMN Hapa- 
psaioT cy4aHCKHH paspes BHH3, Mb BIpaBe PaCcCMaTpUBaTb (PopMUupoBaHHe Me- 
oli (Opbl HEMOCpeACTBeEHHO OY HavaJia MewIOBOrO Nepuosa MH MpocwexuBaTb 
HEMPePbIBHO JO KOHIla CyYaHCKOrO OCa{KOHAaKOMJIeHHA. 
1B mpeyeax Tpex yrvieHOCHbIX CBUT Cy¥aHCKOrO pa3pe3a aBTOPOM ObWIO ycTa- 
BIIEHO JeJICHHe HW2KHEMEJIOBLIX (slOp Ha HHKaHCKylo 4 Ooxalickyto. Ilepspaa 
HHX MpefcTaBleHa OCTaTKaMH M3 JBYX HH2KHHX CBHT CyyaHCKOrO paspesa, 
TOpasd — u3 BepXHel (ceBepocyyanckoni). B Tevenne cbopMupoBaHua cpeqHeli 
ITbI (CTapOCy4aHCKOl) MpOHCXOAMIO H3MeHeEHHe CocCTaBa, BbIMHpaHve HHKaH- 
X H 3apor*kenne OoXalicKUX BUJOB. 
Cnokoivoe pa3BuTHe MeIOBOH OpbI B KOHe PopMupoBaHHA CeBepocyyaH- 
DM CBUTbI MpepBasla TpaHCrpeccuA aJibO-ceHOMaHCKOTO MOPH, OCTaBHBLUIerO 
fle CBoero OTCTyYNaHHA HeOObUIyIO TOJMY MOpCKHX HM JaryHHbIx ocaj- 
, MIPOCOCHHbIX HaSCMHbIMH, COfep*KallMMH OCTaTKH OGeHEHHOM copeHl. 
Bpueexkalive COM NpiHaviexkaT yxke MOMHOM Tose TyoreHHBIX ocal- 
WOKOMaHOrO WBeTa, KOe-Ple MPOCOCHHIX TePPHTeHHbIMH OCayKamu. Cpe- 
MOCJIe€qHUX B pe OypOBbIX CKBaKHH ObWIM COOpaHbl OCTaTKU *lopbl, u3y- 
HHWe KOTOPbIX NOKa3aJlO Ha Pe3KOe OTJIMUHe HX OT HHKAHCKHX BHOB HM MeHee 
eTHoe — oT Ooxalickux. Takoe HeOoJibuIoe oTHMUNe OT Oo0xalickoH dopbl 
WflaloT 9THM OCTATKaM TPaH3HTHbIe BUAbI, M3 KOTOpbIX Onychiopsis HbIHe 
BeT B SNOHHH, a Upyrve Bub, Kak, HampHMep, Asplenium dicksonianum 
Ap., ECM WM NOABHJIMCb BrepBble B OOXxalicKOH dwlope, cBoero pa3BHTUA 
cTHraioT BO BpeMxA (opMHpoBaHHA TyOreHHOH TOM HW B psxme cTpau, 
ITOM UNCIe H Ha CaxaJlMHe, HMeIOT LWIMpoKoe pacnpocTpaHeHve yxke B 
yefluHe BepXHero OTJesla MeJIOBOH CHCTeMBI. 

JlajibHelilee NpocuexKUNBaHve pasBUTHA MeJIOBOH slOpbl MPHBOANT Hac K ee 
jraTkam, coOpaHHbiM B cui0oAx JlocToeBCKOrO MeCTOpOXKAeHUA YA, Ha mpaBoGe- 
mkhe p. JlayOux9, W onpeseJIeHHbIM aBTOpoM Kak Asplenium dicksonianum Heer, 
adophlebis septentrionalis Holl., Sphenopteris appendiculata Heer, Glypto- 
obus groenlandica Heer, Thuja cf. cretaceae (Heer) Newb., Trochoden- 
oites sachalinensis Kryscht., Carpolites sp. 

Bce OHH H3BeCTHbI 3 THJIAWKOH CeHOMaH-TYpOHCKOH (piopbl Caxamuna (°) 
ABAAIOTCA MePBbIMH MpeACTaBHTeAMH Ha MaTepHKe OeccNOpHO caxaJIMHCKOL 
AAWKOH :biopbl. OnHako T. H. Battkosckasa, He OTpHWad CXOJCTBa JOCTOeB- 
oH dopbl Cc THJIAWKOH, MpM4HCAeT ee, OAHOBPeMeHHO C NapTH3saHcKoH 
opol, K paHHemMesoBol dope ('). IloganHpm B. E. SenencKol (1951 r.), 
3bI pa3pe3a JlocToeBcKoro MeCcTOpOXMeHHA ClaraloTcA NMOposaMu WoKOUaI- 
DrO IlBeTa, MpHvHalviexKalluMu BepXaM TYOreHHOH TOJIULM KOPKHHCKOM cepun 
rYaHCKOrO pa3pe3a, 4TO OMpeyemseT BpeMA MponMspacTaHuA ocToeBcKOi 
flopbl mo3x%Ke (dopMupoBaHuA cwI0eB HHKHeEH MNOJIOBHHbI STOH TyPoreHHOu 
JL. 

BeneacTBue TOrO, YTO BBILe JOCTOCBCKUNX OTJIOXKeHHH JlexKaT MOULHbIe BYJI- 
HHOreHHbIe OOPas0BaHHA, COCTOALIMe M3 NOp@UpHTOBLIX slaB, TyPoOpekunk, 
ow u Ap., 4 YTO MMM 3aBeplaeTCA paspe3 KOPKMHCKOM CepHH, MOCTOeBCKHe 
oH B OOWLeEM CTpaTurpaduyeckoM pa3spese NoJly4aloT yBepeHHOe MoIO*KeHHe. 
CyeqoBaTeJIbHO, CMeHa OOXalcKOH (PNOpbl THIAWKOM HaOMOMaeTCA MocTaTou- 
D OTUCTIMBO, HM TOT pa3Mep H3MeHEHHA ee, KOTOPHIM MbI HaOJIOaeM Mexky 

KaHckoH HM OoxalicKoH diopaMu, BbIPasHBLIMHcA B NMocTemeHHOH CMeHe UX 
beTaBa — OTMMPaHHH CTapbIX HM 3apO%KJCHHH HOBLIX BUOB,— HaOuo,aeTcsA 
AKwKe HW MexKTY OoxalcKoH HW TrusAWKON PiopaMu. 

B mocmeqHee BpeMA ObIM NoOwyYeHbI! aHHble, MOSBOJIAIOULMe Mpo- 
DIXKUTb Halll OO630p B Oosee osqHue 92TAaNbl (OpMHpOBaHHA MeJIOBOM 
opp. B_ pafione TerioxuucKoro mecropowxgenun P. YH. CokouoB co- 
DaJl W3 CIOCB MapTH3aHCKOH CBUHTbI MHOPOUHCJICHHbIe PpaCTHTeJIbHbIe OC- 
ATK, OMPefesIeHHbIe ABTOPOM. OHM 3HaYHTeJIbHO JONOJHHIM M3BeCTHbIM 
8 9TOH CBUTbI CMHMCOK pacTeHuH (8 BuzoB), jones ero Jo 34 BHOB, H B 
OpHe H3MeHHJIM mperKHee mpesctaBsieHve 06 sto bnope. B HOBOH kKouIeK- 
WM OblIO yCTaHOBJeHO mpucyTcTBHe cweqyroulux pactenu: Confervites 
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subtilis Heer, Equisetites sp., Cladophlebis septentrionalis Holl., Aneimia 
elongata (Newb.) Holl., Lygodium cf. Kaulfussii Heer, Dennstaedtia tschu 
schorum Krysht., Dryopteris cf. cladophleboides Leck., Oncclea sensib 
L. fossilis Newb., cf. Phaneroplebites pealei Knowlt. (aut Saccoloma gard 
ri (Leck.) Knowlt.), Sclerophyllina cretosa Heer, Pterophyllum sp., Phoenic 
sis angustifolia Heer, Tumion gracillimum Holl., Pseudotzuga sp., Picea (( 
nites) sp., Pinus. sp., Pinus cf. Lapatini Heer, Sequoia fastigiata Heer, C 
ninghamites ussuriensis sp. n., Phragmites sp., Poacites sp., Phyllites (Popul 
sp., Populus sp., Salix sp., Myrica ex gr. M. asplenifolia Riech., Cory 
Jeliseevii Krysht., Corylus aff. MacQuarii Forb., Trochodendroites Richa 
sonii (Heer) Krysht., Trochodendroites arctica Heer, Nordenskioldia boreé 
Heer, Cissites (Physocarpus) Kryshtofovichianus Bayk., Nyssa cf. vertt 
Ung., Phyllites (Hampea conditionalis Holl.), Viburnum tiutihoense Krys 

B cocraBe (bOpbI U3 MapTH3aHCKOM CBHTbI MO KOJIMYeCTBY BUAOB TeNepb C 
JM mpeoOakaTb JBYJOMbHbIE pacTeHuA, HacuNTbIBalollNe 13 BugoB. 3a HH 
HOCJIENOBATeJIbHO HILYT: XBOMHbIe 7 BUOB, NaMOpOTHHKH 7 BUOB, OMHOJOJIbE 
2 Bula, rHHKrosBble | Bu, caroBooOpa3Hble | Buy, XBoleBbIe 1 BUA HW BOMOpocse 
1 Bug. C TakuM cocTaBoM (plopa yxKe He MOXKeT OTHOCHTbCH K PAaHHEMEJIOBL 
Kak 3TO npegnonaran A. H. Kpuwtodosuy (°). Bygombuple B KOJeKWUM TI 
o6magqaroT. OHakKo BO BpeMA ChOpMuPOBaHHA MapTH3aHCKOM CBHTbI OHH B II 
CTBHT@JIbHOCTH HMeIH elle G6oubiule 3Ha¥eHHe. OO STOM ToOBOpHT OoJIb 
pa3HooOpa3ue uMerwolluxca (OPM H MpHCyTCTBHe Cpe HHX BHOB, CXOLHbI2 
OObBIUHBIMH TPeCTHUHbIMH (POpMaMH. SHAUHTEbHO OOJIbIWe MOJIOBHHbI BCeX pac 
HHH W3BeCTHbI W3 TPpeTHUHbIX H H3 MO3THUX BEPXHEMEJIOBbIX (lop (LaraAHCK} 
CeHOH-JaTcKux). TIlomHocTbio OTCYTCTBYIOT UIMPOKOJIMCTBeHHbIe BYJOJIbH 
(Protophyllum, Credneria u ap.), cBOHCTBeHHbIe (ulOpaM Ce€HOMAH-TYy PpOHCKE 
TouIbKO OHO Caropco6pa3Hoe, Pterophyllum sp., 4 ofHo ruHKroBoe, Phoenicc 
sis angustipholia, sBasiorca mpemcTaBuTemamMu Me3030lcKHx dsop. C 
HaKO IIPHCyTCTBHE HX BO ope H3 NAPTH3aHCKOM CBHTbI MOMKET HE ABJIATHCA ¢ 
HOBaHHeM JWI e€€ OTHECEHHA K Oovlee JPEBHEMy BO3pacTy, YeM CeHOH—JaHk 
JloxwkuTb JO KOHa Me30301iCKOH 2PbIl MOFIH, HO 3apOMHTbCA B Hayae Cer 
Ha, a TeM Oovlee B CCHOMaHE TPeTHUHbIe (OPM! HJM OIH3KHe HM PaCTeHHA, KOHE 
HO, He Morin. CleqoBaTeJIbHO, B HaCTOALee BPeMA yKe TBEPAO ONpenenHeT 
BPeMA CYILeCTBOBAHHA GJIOpbl H3 MapTH3aHCKOH CBHTbl KaK CeHOH — JlaHP 
OctaeTcaA HeACHBIM Ce PpOCTBO Cc TexoGuHCKOH dnopoi. | 

K coxkaJieHui0, COOpbl 43 MHOFHX TOPH3OHTOB MeMOBOTO pa3spe3a BCe ele \ 
JIOUHCICHHbI H HE JalOT BOSMOMKHOCTH C NMOJIHOM YBEPeHHOCTbIO MpOCMeAUTh pe 
BHUTHE BCeX TlaBHeLIMX CeMeHCTB, PpOLOB H BUAOB. Bce xe B HacTOsIee Bpe 
BIOJIHe YBepeCHHO YCTAaHaBJIHBaeTCA CJleAyIoulad MOCEMOBATEbHOCTb Ch 
Hbl @JlOop: BaJiaH*KMHCKasd —> cHOaliroyccKaa (BaslaH>KHH-PrOTepHeBCKasA) —> E 
KaHCKaa (rOTepHB-anTckasd) — Ooxalickan (amT-ceHOMaHCcKad) — TusalKaa (« 
HOMaH-TyPOHCKas) —> OpoveHcKand (TYPOH-CeHOHCKad)—>napTusaHckan (ceHC 
qaTcKas)—WaraavbcKand (aTCKO-maJeoeHoBas). 

Ilytem u3syyeHus BCex 9THX Chop, COOpaHHbIX MOcMOHO, BOCCTaHaBJIUBA 
CA HW MpOcJexkuBaeTCA CMeHa (IOP B TeYeHHe BCerO MeJIOBOrO NepHosa. 


Vla6opatopua reonoruu yras Toctynuso 
Akayemuu Hayk CCCP 4 II 1959 


UMTUPOBAHHASA JIMATEPATYPA 
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MOYBOBEHEHHE 


M. Il. JIBICEHKO u O, C. CEPBIIIKOB 


| HEKOTOPbIE HOBbIE JAHHDBIE O COCTARE HW CBOMCTBAX 
: iMOrPEBEHHbIX NOYB B JIECCOBbIX [iOPOJAX FOrA YKPANMHbI 


(II pedcmaeneno axademuxom.; JI . By Haauexunoim 9 III 1959) 


TlorpeOeHHble ryMyCHPOBaHHble TOPH3OHTHI, BCTPeUaIOUHeCA B TOILE 102KHO- 

CcKoro JIcCCa, H3YYeHbI HEMOCTATOLHO, B OCOGEHHOCTH C TOUKHM 3peHHA Belle- 
€HHOrO cocTaBa, (PH3HKO-MeXaHH4eCKuX CBOMCTB HM XapakTepa rymyca. 
B reHeTH¥eCKOM OTHOLI€HHH TyMyCHpoBaHHble TOPH30HTbI — OOpa3s0BaHHA 
\3HOpOsHbIe. Hapsyly c coOcTBeHHO norpeOeHHbIMH NOYBaMH K HUM OTHOCATCA 
KOMJICHHA NpPOLYKTOB CMbIBa HM Pa3MbIBa ryMyCOBOrO MaTepuasa (MepeoTO*KeH- 
1€ NOUBbI), AKKYMYJIAWMH OpraHHyeCKOrO BeUleCTBA H3 MOUBEHHO-FpyHTOBBIX 
Du tT. 1. [lorpeOeHuble ryMyCHpOBaHHble TOPH3OHTbI HCNOJb3yIOTCA OObIUHO 
Lig meseli YCTaHOBJICHHA CTpaTHrpaun JIECCOBbIX TOJIL OTCJIbHbIX PaHOHOB. 
| B HacTosileh cTaTbe MPHBOAATCA pe3yJIbTAaTbI H3YYCHUA BeLeECTBeEHHOFO CO- 
Paba, ()U3HKO-MexXaHHYeCKHX CBOHCTB M (paKWHOHHOrO cocTaBa ryMyca morpe- 
eHHDIX NOUB, 3aJleralOulWX B TOVJIMe JIECCOBbIX MOpos Ha BOoZOpasyese JIHenp — 
urysren. B reosiorHuecKoM CTpOeHHH BOsOpasyesia NpHHUMalOoT yuacTue KDPH- 
FaNNMYECKHe MOPOMbl FOKeMOpUuA, OCaMOUHbIe MOPOMbI TpeTHYHOrO BOspacTa 
YETBEPTHUHbIe JICCCOBbIe MOPObI. 
Jleccopan TOMMla CllaraeTcA u3 BepxHe-(Q3;), cpeqHe-(Q.) H ApeBHeueTBepTHU- 
wix (Q,) seccoB, CMeHAIOULMXCA (B KaX%KJOM M3 OTJeJIOB) JIeCCOBHAHBIMN Cy- 
iMHKaMu. Merk ay JeccoBbiMu NoposaMn Qs HQ, 3auleraeT BEPXHAA, a Mex Ly JeC- 
DBbIMM NMOpozamu Q, u Q, — HMKHAA MorpeOenHble mouBbl. MouiHocTb kaxkKOH 
#3 NO0UB KoNe6ueTca oT 0,5 no 1,5 M, OHH ROCTATOUHO BbIJepxXaHbl MO mpoctTupa- 
MIO WH HMe€IOT HECOMHEHHOe CTpaTurpaduyeckoe 3HaueHHe KaK MapkKupyroule 
opusonTH. IlorpeGeHHbIe MOUBbI CJIOXKEeHbI MbWIeBATLIM CYIIHHKOM IpA3HO- 
pol OKpacKH, NO KOTOPOH OHM JIerKO OTJeJAIOTCA CpeAH 2XKEJITOBATO-NaJIeBbIX 
leCCOBLIX Mopog. Kak u sieccbl, NMorpe6eHHble NOUBbI XapakTepH3syloTcsA cTOJIO- 
aToH CTpyKTypOH, MaKPOMOpHCTOCTbIO, KapOOHaTHOCTbIO, HaJIMYHeM XOJOB 
emmepoes. BckunaHue oT HCl y Hux HecKOJIbKO culaOee, YeM y JIecca (3a HCKVIIO- 
€HHe€M KapOoHaTHbIX ropH30HToB). Ha noBepXHOCTH CTOOUATbIX OTAeIbHOCTeH 
acTO HaGwOfaeTCA CeTYaTaA MOBOOKa H3 KapOOHaTHBIX coveH. 

Tenernyeckne FOpH30HTbI B MOrpeOeHHbIX MOUBaX, 3a HCKJIIOUeHHeEM Kap6o- 
{aTHOFO CJIOA, YACTO MIpakTHYeCKH Hepa3s/IMUUMbI. TpyHOCTb HCCeqOBaHuA M0- 
peOeHHbIX MOYB COCTOHT B TOM, TO MOp*ouloruyecKHH OOJINK UX, COCTaB M Cosep- 
KaHHe COJIel, EMKOCTb MOIOWLeHHA, COCTaB OOMCHHDIX OCHOBaHHH HM pA Apy- 
‘AX CBOHCTB ABJIAIOTCA B 3HAUMTEJIbHOM Mepe BTOPHYHbIMH, CBASAHHbIMHM C [na- 
‘eHETHYECKUMH MpolleccaMu. YcTaHOBJIeHHe THNa NepBHYHOM MOUBbI HM ee OCOOEH- 
iocreli mpelcTaBIAeT 3HaUHTeIbHbIe 3aTpyqHeHuA. HanOoulee Haye?KHbIM cmO- 
‘O60M pacluMdpoBkKH THNMa MOYBHI CJIy2XKHT, MO-BHAMMOMY, HCCJeqOBaHne (pak- 
[MOHHOrO COcTaBa ryMyca NorpeOeHHbIX MOUB. 

CocraB ryMyca B pa3JIMYHbIX NOYBAX He OMMHAKOB, OH W3MeHAeTCH Tak Ke 
30HaJIbHO, KaK Hu camu nouspl (4). Bmecre c Tem, ewe B. M1. Bepnagcknii (’) 
yKas3biBasl, UTO TyMyc — BeCbMa ycCTOMu4MBOe TeJIO, H3MeHAIOWLeeCA B XHMHYe- 
‘KOM OTHOLICHHH CPaBHUTeJIbHO MeJJICHHO M C OOJIBIIHM TpyQOM. OTOT BSrIAL 
Sb SKCMePHMeHTaIbHO noyrBepxeH HV. B. Tiopnnpm u E. VU. Tropunoi (’), 
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KOTOPbIe NOKasaJiH, YTO pu NorpeGeHHA NOYB Nos Tome OCaKOB NOUBeHH 
ryMyc pa3pyllaerca Kak efuHoe Wemoe, Oe3 3HaUNTeJIbHbIX H3MCHCHHH B OTHOC 
TeJIbHOM COjlepKaHuu ClararoulHX eTO KOMMOHEHTOB. 

Uccneqopasvich o6pa3ubl norpeOeHHbIX mouB, OTOOpaHHble u3 wWypda, pé 
MOJIOXKeHHOFO Ha BOROpa3gese, B 11—12 KM kK ceBepo-3anayy OT KaxoBcKC 
BOOXpaHuvinia. Comepkannve rymyca H ero (pakIMOHHbI COCTAaB ONpese AIH 
no metony VW. B. Tiopuna (>). B caa3H c KapOonaTHOCTbIO NorpeOeHHbIxX MO 
MPOBOLMOCh MpesBapHTebHoe MeKasbiuunHupoBanue oCOpasiion 0,1 N He 
a 3aTeM OTMBIBAHHe JHCTHJIJHPOBaHHO BORON NO OTPUWAaTeJbHOH peakUMN Ha Hh 
xuiopa. Ormpitble o6pa3itbl O6pa6aTbIBaiuch 0,1 N NaOH c HacTanBaHHeM B 
yeHue 24 yac. 


Ta6auna 4 
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ITleppaan norpe6enHaa nmousBa ; 
BOMH3H nepexofaeeB snec- | 3,1—3,2 | — |8,414] —| — | 134,2/0,80) 0,465)1,00] 20,90) 21,90) 4,1 
COBHAHDIN CyYrTHHOK (Qs) 

Mepsaa norpe6enHHan nousa | 3,4—3,6 | 9,8/8,12/7,75) 26,5 | 129,6/0,76) 0,442|1,44) 22,54) 23,95) 3,) 

Ileppaa norpe6eHHaa noupa i 
ROaH3u Nnepexonace Bsecc | 4,1—4,3 | — |8,47]) —} — | 129,5]0,57) 0,273)1,91| 23,75) 25,65} 2,: 
(Q.) 

4 | Bropas norpe6enHan moupa | 12,2—12,5 |11,1|8,4517,76| 30,66] 130,4]0,61] V,355|1,14| 19,89] 21,03 11, 


| 

Tleppaa o6pa6oTKa meOUbIO Jala He3HauHTeJIbHbIM MepexoOX B pacTBOp Py 
MHHOBBIX KHCIOT (OKONO 1%) uv PybBOKUCIOT. STO COCTOATEMbCTBO CBHACTEME 
CTBY€T O OOJbUIOM 3aKPeNJIeEHHH TYMMHOBbIX KKCJIOT, XapaKTePHOM WIA CHJIbH 
3aCOJICHHBIX NOUB. BBHAYy WIHTeIbHOCTH M CJIOXKHOCTH MpOBeAeHHA CHCTeMATY 
yeCKOFO XOMa aHaJIN3a [JIA 3aCOJICHHBIX NOUB, OHH B JaJIbHellweM OO6pabaTHIBaHC 
Oouee KOHUCHTPHPOBaHHOH WlesOUbIO MpH HarpeBaHnu*. IIpH sToM npouHa 
CBASb MeXK]y TYMHHOBbIMH KHCJIOTAMM MW MHHepaJIbHOH UaCTbIO MOUBLI Pa3spyLilr 
Jacb HW B pacTBOP NMepelIO SHAYHTEbHOe KOJMUECTBO TYMMHOBbIX KucsOT (6c 
jee 20% of oOujero yruepoga). OnpegeneHve eMKOCTH MOrOUeHHA MpOUsBC 
JMIOCb 10 yHuBepcadIbHOMYy MetToyy II. B. Saxapuyxa (*). PesyabTaTbl OMbITO 
cBeyeHbl B Ta6u. |. 

Kak BUHO, KOJIMYeCTBO ryMyca B NOrpeOeHHLIX MOUBaX HEBEJIMKO, B NepBHt 
HbIX NMOUPAX OHO ObWIO, OYeEBHAHO, Oovlee 3HAUHTeEJIbHBIM. PasBuTHe OKMCJIMTEUE 
HBIX MPOMeccOB, CBASAHHOe C HH3KHM YPOBHEM IpPyHTOBbIX BO, H XOpoeli apr 
PYeMOCTbIO JICCCOBLIX NOpox, cnocoOcTByer pacnafy rymyca. Benuynua pl 
yKa3biBaeT Ha ClaOOMleIOUNY!O PeaKUMIO0 CpeAbl, XaPaKTePHy!IO JIA CTeMHbIX N04 
M JI€CCOBHIX NOpoR. JLOBObHO BbICOKaA EMKOCTb NOFOMeHUA CBUMETEIbCTBYE 
O 3HaUHTeJIbHOH JuCnepcHocTH Norpe6eHHBIX NOUB H HaJIM4HM B UX CocTaBe TH) 
PODUJIbHBIX TIMHUCTHIX MHHEpaoB. 

Coylep2kanne oOmlero yrulepofa Ha pasIMUHBIX rryOnHax MepBol morpe6eHHO 
MOUBbI MOKAa3bIBaeT, YTO OHA HMEJIa OTHOCHTEJIbHO MOLIHbIM Topu3s0HT (~1 M 
Bropas norpe6eHHad NOYUBa HMesIa MCHbINMH TyMycoBbIit TOPHsOHT; Cosep2%KaHy 
ryMyca B Hel TakKxKe MeHbIle, YeEM B NepBOH NorpeGeHHoH nouBe. Cyya no AC 
BOJIbHO BbICOKOMY COJep2KaHHIO MpOuHO 3aKpeNJIeHHbIX TYMHHOBbIX KHCJI0* 
o6e nccJleqyeMble NOUBbI OTHOCATCH K NOYBAM CTeMHOTO Tua NOUBOOOpasoBaHH: 
BepOATHO, OM3KOrO K NOATHNY KalliTaHOBbIxX nous. M3 cKa3aHHOrO MOXKHO 3% 


wh 


* ABTOpbI BeCbMa IpH3HaTembHbI A. B. Bapanosckoli 3a oKa3aHHoe elo comelicTBHe H MeT 
jMuecKHe yKa3saHHA Mp onpesenennu (:)pakuMOHHOrO cocTaBa ryMyca. 
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(hUTh, UTO Ha tore YKpaHHbl B MeXKJIELHHKOBbIe SOX, KOTa PopMUpoBa- 
b EbIHe MOrpeOeHHble MOYBHI, CYMIECTBOBaIM JOCTaTOUHO KcepoTepmMuyeckHe 
OBMA. 

Mer bINAA 38AKPeMJICHHOCTb OPraHhUecKOro BeLeECTBA BO BTOPOH morpe6eHHoO!i 
pe BHAHa u3 TOTO, YTO B nepByt 0,1 N NaOH-ppiraxKky u3 o6pasua Ne 4 
eHIJIO 3HAUHTEbHO OOJIbIee KOJIHMYECTBO TYMHHOBEIX HM (PYJIbBOKHCJIOT, 4eM 
Opesita Ne 2. bOnbuiaa pacTBOpuMOCcTb ryMyca BTOpolt norpebeHHOl NOUBbI 
i3bIBaeT, BHIMMO, Ha TO, YTO OHA Pa3BUBaslacb B YCJIOBHAX MeHbIUero 
paren. IloppmueHHoe cofepkaHne (bysbBOKUCIOT MOKeT ObITh OObACHEHO 
KE OTHOCHTEJbHO Ooslee FyMHJHBIM KJIMMaTOM B 9TOXy POpMUPOBaHHA BTO- 
« morpeOeHHOH MOUBBI. 


i 


Ta6Onmuna 2 


Cogepxanne vacTul no dpakunsam, % 


o6- Haumenopanue Cxema 


Nopogpl ananu3a : 
0,25—0,05 mm | 0,05—0,01 mm | 0,01—0,002 mm <0,002 mu 
Meppas norpe6enHaa a 46,0 51,8 Pla} 4,9 
noupa 6 8,2 44,6 25,8 21,4 
Bropas norpe6eHHaa a 10,2 SOaA SP 9,5 
' nousBa 6 3,0 46,8 15,3 34,9 


IlpuMeuanne: a—ananu3 No MuKpoarperaTHoH cxeme; |6 — aHamH3 NO AMCMepcHon 
Mme (C IpHmMenenuem nupodocdata HaTpHa). 


B o6eux norpe6eHHBIX nouBax BO (PpakunAx O0,01—0,05; 0,05—0,1; 0,1—0,25 
> 0,25 MM UaCTHIb! MpeACTaBJIeHbl KBAPLeBO-NOJIEBOLINATOBLIM MaTepHaJioM, 
‘Ke KapOoHaTaMu, arperaTaMM TJIMHHCTbIX YacTHY, (cpequ yacTull <0,1 Mm) 
H€3HAUHTEJIbHbIM KOJIMYECTBOM aKIIeECCOPHbIX MMHepaJIOB (WHpPKOH, ccpex, 
Jia, poroBad OOMaHKa H Jp.). SepHa MoNeBbIX LINAaTOB NOKPbITHI *KeesucTou 
OalkoH. Bo propo norpeOeHHOH MouBe 3epHa MOVJIeBbIX LIMATOBCHJIbHO BBI- 
PeHbI, arperaTHble uacTHUbl BCTpeyaloTcA B HeH HM BO (pakunaAx >O,! MM. 
besyJIbTaTe H3yYeHHA LWJIMCOB OG6e NorpeOeHHble NOYBHI MOyT ObITb OMpeeJICHb! 
KK KBaplUeBO-MOJIEBOLIMATOBbIe aJIEBPOJIHTbI C TVIMHHCTO-KapOOHaTHbIM LWeMeH- 
Oa3av/IbHOrO THNAa. 

| IJanuple TepmMuueckoro aHaM3a M MeTOAa OKpalinBaHHA OpranHHyeckuMu 
JACUTCIAMH YKASbIBaIOT, YTO CPeM TIMHUMCTEIX MHHepaJIOB HaXOAATCA MOHT- 
PPUIJIOHUT, THAPOCMIO[bI UM MPHMeCb KaJIbUMTA. 

| JlaHHble O TpaHyJIOMeTpHyecKOM cocTaBe MOrpeOeHHbIX TOUB MPHBOAATCH 


adn. 2. 


Y 


Ta6anna 3 


Ne Boszyuin. Make. rurpo- | Makc. mMose- 
o6pasua HaumMenopauue NoposE rurpockonuy- | CKONHYHOCTh, | KyspPH. Bsa- 
HOCTb, % % TOeMKOCThb, % 

2 Neppaa norpe6enHaa nousa legis) | 5,34 | 16,8 

4 Bropas norpeOeuHasa noua 1,96 7,64 Nie 


B norpe6euubix nouBaX, KaK HM B THMMUYHBIX Jleccax, Ha KOTOPbIX OHM OOBIMHO 
ASBUTHI, WpeoOaaloT MbVIeBATble YaCTHIUbl, B OCOOCHHOCTH YaCTHUbl KPpymHO- 
pleBaTble (sleccopan (pakwus). IbwiepaTble WM MesKoMeCcuaHble YaCTHUbl HMCIOT 
W3BeCTHOH Mepe MUKpoOarperaTHoe cTpoeHne. 3a CUeET «pasBePTbIBAHHA» STUX 
ACTH, COlep2KaHnne PIMHUCTOM (pakUNH BOSpOcsIO B NepBol MorpeOeHHOH N04. 
2¢ 4,9 no 21,4%, a Bo Bropol — c 9,5 Jo 34,9%. BooOule xe BTOpaa morpe- 
HHA TOUBa, B CPaBHeHHH Cc MepBol, OTMMYaeTCA OOMbUIeH IMHUCTOCTHIO- 

Tloka3aTeH BOJHBIX CBOHCTB MpuBeseHb! B TAO. 3. 

Jla seccoBbixX MOpok, CMeXxKHBIX C NMorpeOeHHbIMH TMOUBaMH, MOKasaTeJH 
YIHbIX CBOLCTB COOTBETCTBEHHO coctaBssmioT: 1,1—2,3; 5,3—8,9 u 12,9—15,4%. 
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CpelleHud 0 HeKOTOpbIX (USHYeCKHX CBOMCTBAX NMorpeOeHHBIX NOYB HM J 
COBbIX MOPOA mpHBosATca B Tabu. 4. 

Tloka3aTeb OTHOCHTebHOH mpocagqouHocTH (im) JIA BepXHeveTBepTH4H 
JIeCCOBLIX MOpOk paBeH B cpegHeMm 3,6, Aa mepBol norpeOeHHOH mouBbI 3 
WIA CpeHEYeTBEPTHYHBIX JeccoBbIx Mopoy 3,3—5,9. CyaA mo Oomee riMHHc’ 
My CocTaBy H BbICOKOM MOTHOCTH BTOPO MOrpeOeHHOH MOUBEI, MpOcaowHoC 
ee JlOJKHa ObITb HMXKe, YeM NepBOH MorpeOeHHOM MOUBHI. 


Ta6Oauna 
‘ 7 & ; Tipexeapt o 5 i 
ts 3 sale s nuwlactTuuHocTH = xo Y 
S a Ff a Ss 5 i! a 
a.| s = 9 a3) 5 os 5 
Haumenosanue Mopogpl se 2 26 ae = eS 6 
os oe oe 6S | sepxu.| uxu.| §= So 5 
mals as aad | F o5 aa 3 
06 10 Oo wee OF , = 5 Ox = 

: car) Ore Os Mo om (eo, to! 

Ne Eee ee ee ee 
[ 
BepxHeyeTBepTHUHbIe JIecco- , 

BbIe NOPOALI 16,1 1,68 1,46 0,52 34,1 18,3 15,8 |- —0,14 8E 
Ileppan norpe6cHHas nouBa 15,5 1,64 1,45 0,49 34,2 17,3 13,9 —0,13 € 
CpenneyetnepTHuHblli mecce 16,0 1,73 1,49 0555 32,0 18,4 13,9 —0,15 24 
CpemHeyeTBepTH4Hbili yrecco- 

BUAHbIA CyraHHOK 16,9 1,82 1,56 0,62 36,8 18,4 18,4 —0,08 58, 
Bropan norpe6cHHan nouBa 17,0 1,81 1,54 0,64 33,4 17,6 15,8 —0,04 5 
JipepneseTBepTuunble vlecco- 

18,1 1,84 1,57 0,66 41,9 242 20,7 —0,10 7 


BHAHbIe NOPObI 


V3 npuBeqeHHbIX 9KCMePHMeHTaJIbHbIX JaHHbIX BUHO, YTO BbICKa3bIBaeM 
WHOra MHEHHe O TOM, UTO MOrpeOeHHble NOUBbI MpeAcTaBJIAIOT COOOH 30HYy BC 
MOXKHBIX CABHTOB HW YTO OHH ABJIAIOTCA MeHee MPOUHbIMH (B CpaBHeHHH C sece 
BbIMH MOpofsaMH) TpyHTaMH, B JeHCTBHTeIbHOCTH JIMWeHO OCHOBaHusA. Tym’ 
B MOrpeOeHHbIX TOUBaX COJep2KUTCA B HE3HAYHTEJIbHOM KOJIMYeCTBe, H BCIE 
CTBHe mpolecca crapeHusa HM Apyrux [MareHeTHYeCKHX MPOWeccOB OH B 3Ha¥ 
TeJIbHOH CTENeHH YTPaTHJI CBOIO KOJINONJabHy!O MpHpoxy. CBolictBa paccMo, 
PeCHHbIX HaMH NorpeOeHHbIX NOYB MpaKTHYeCKH He OTNIMUAIOTCA (3a HCKJIIOU 
HHeM MOoKasaTeveH MlaCTHYHOCTH BTOPOH MorpeOeHHOHM NMOUBbI) OT CBOHCTB Tt 
JI€CCOBbIX MOPOA, KOTOPble STH MOUBbI HENMOCpeACTBEHHO MOACTHMAICT. - | 


: 


JleHHHrpatcKuit: rocyapcTBeHHbIli yHMBepCHTeT Tloctynusio 
um. A. A. )KqaHoBa 6 III 1959) 
UMTHPOBAHHASA JIATEPATYPA 
1B. HM. Bepxuagycku it, Ouepxu reoxumun, Mag. 4-e. M.—JI., 1934. 2 A.B. 


TepOyprecku hi, Ilpaxtuxym no arpoxumun, 1954. %H.B. Tioopuu, E. UW. Twp 
H a, Iloupopegenne, Ne 2 (1940). * HW. B. Tiopua4, Teorpacuueckue 3akonomepHocTH Fr 
MycooOpasopaHua, Tp. woOu. ceccuu, nocpaml. 100-eTut0 co AHA powgenua B. B. Jloxyuaep 
HG ee CCCP, 1949. *W.' B. Twpun, Tp. Wouwensoro unct. AH Cog 
Oo, Wide 
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OKEAHO/JIOFH A 


C. B. BPYEBHY u O. B. WIMIIKWHA 


O NMAJIEOTHAPOJIOTMM YEPHOrO MOPA 
B NOSKHEYETBEPTHUHOE BPEMS 
(ITpedcmaeaeno axademukom C. H. Muponoseim 13 [II 1959) 


_ Brepsbie OCHOBHbIe€ YepTbl TuApomoruyeckoro OOMKa UepHomopcekoro 6ac- 
WHa WH €rO H3MeCHeEHHA B YeTBePTHYHOe BpeMaA Opin OOpucoBanpt H. M. Angpy- 
BBIM (") H nosqHee A. JI. Apxanrenpcxum u H. M. Crpaxospm (2) Ha ocHoBa- 
iM MaJIeOHTOJOrMueCKOrO M3y4eHHA Kak OeperoBbIX OTMOXKeHuH, Tak, m03]- 
€, H MOHOJIHTOB JOHHBIX OTJIOMKeHHH MODS. 


] 
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Puc, 1, Mamenenne xopHoctu B ocagkax UepHoro mops 


;J8 anpene 1949 r., Bo BpeMA ucmbITaTebHOrO pelica SKCIeAMUMOHHOTO Cyj- 
a «Butasb» Mucruryta okeaHomorua AH CCCP B s3anayquoi yuacru Uepxoro 
ops ogHuM u3 Hac (C. B. Bpyepnyem) Obl MpHMeHeH HHOM, He MaeoHTONOTH- 
eCKH, MeTOJ, rHAposoruueckol Xapakrepuctuku UepHomMopckoro Oaccelina 
ero reoJIOrHYeCKOM MIPOLWIOM — MmpxAMoOe onpeesIeHHe XJIOPHOCTH (COJIeHO- 
rH) OTIPeCCOBaHHbIX PPYHTOBbIX PaCTBOPOB, MPOMMTbIBAIOWLUX U3yyaeMble Ocal- 
u (*). Takum myTeM ObIWIO KOHCTaTHPOBaHO CHJIbHOe MOHHM%KeHHE COJICHOCTH 
3AXOPOHCHHBIX BOJaX HOBOSBKCHHCKOrO Oaccelina: JO 4°/o9 XJIOPHOCTH (7,25°/o0 
WICHOCTH) MpOTHB mpHOmM3uTeIbHO 12,2—12,4°/o9 XMOpHOCTH B MPHJOHHBIX 
oax¥coppemenHoro UepHoro MopsA,— YTO NMOMHOCTbIO NOATBeEPAHJIO KOHILETI- 
wio H. VW. Augpycosa, A. JJ. Apxaurempexoro u H. M. Crpaxosa 0 cuJibHOM 
mpecuenuH UepHoro MOpA B HOBOSBKCHHCKy!0 (pa3sy ero pasBuTHA. 

TlanbHeliluuMu UCCIeEMOBaHHAMU COJIeBOrO COCTaBa FPyHTOBbIX paCTBOPOB 
epHOMOPCKHX ocayKoB B 1956 r. Apyrum us Hac (O. B. WumxKunol) Ha umpo- 
OM MaTepHavle Obl MOATBep2x eH PakT OMpeCHeHUA 3aXOPOHEHHHIX BO, XOTHA 
He OblWIO MOJLyYeHO CTOJIb HHU3KHX BeHYHH XOpHocTn, Kak B 1949 r. (Hali- 
°HHbILT MHHHMYM XJIOpHocTH 6,84°/o9) (”). 
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Ilpu stom Oblui0 OOHapyXXeHO BeCbMa HHTepeCHOe ABJICHHE:XJIOPHOCTh 3a 
POHCHHBIX BO He TOMbKO BOspacTalia CHH3Y BBePX B TOVILe MOHOJINTOB, 
H BO3PacTaHHe STO OKa3ZaJOCb JIMHEHbIM WIM OUCH OM3KHM K JIMHCHHO! 
(puc. | u ta6a. 1). Oro yKasblBaeT Ha TO, YTO PaKTMYECKH B TeUeHHe BCeFO ST 


TaoOannt ame 


X MOpHOCTh TPYHTOBEIX PaCTBCPOB, BMaKHCCTb, KapOOHATHOCTD, copepxkaHve Oprannyeck 
yraepona u TOoHKad ¢pakuun B ocazkax UepHcro mops (1956: PF.) 


Cofepxanue B ocagKax, % 


Cranuna, Topusout B X10 pHous 
‘yops | | TPSET™ © ae Sa | H,0 | CaCO, Copr pacteopa, t/ 
Ne 44 20—30 75,0 37,4 11,78 4573 11,66 
215 mM 1954185 — -- 18,66 0,48 11,33 

202—24 4 76,4 40,3 17,24 0,47 11,00 
310—320 78,0 24,7 17,79 0,53 10,65 
440—450 77,4 26,2 16,40 0,57 10,22 
550—560 77,4 27,0 17,74 0,54 9,32 
650—660 75,9 29,5 18,52 0,45 8,79 
No 12 C= 15 82,7 74,5 54,19 3,99 124m 
940 Ne y==3 0) aS = — — 11,38 
333—364 4 = 5,10 0,48 9,97 
443—470 = a = — 9,42 
560—590 83,4 49,0 7, oe 0,57 8,84 
710—738 og = = — 7,97) 
880—916 = = 7,80 0,54 7,00 
No 7 IA 2 = 24,07 2,04 14,92 
1050 m | 190—204 = a i == 11,80. 
388—398 = & 30,08 0,55 10,48 ' 
543—555 = = iy Peg 9,56 
Ne 10 20—30 67,6 40,6 6,19 0,87 11,62 
1708 m | 90—100 62,4 40,5 5,96 4,39 11,34 
220—230 BIn 40,4 (ale 0,94 10,62 , 
310—320 38,7 43,4 6,28 1,03 10,08 
480—440 jae) 36,8 11,19 OAr® 9,18 | 
595—605 82,4 32,7 16,97 0,79 8,60 
(Oi 63,9 Bio 8,04 0,45 7,94 - 
Ne 8, 0—10 = ~ 20,57 det? 12,49 | 
1920 m | 148—126 = B:: = = 41,70 
236—247 = a 17,88 0,88 11,14 
346—356 = a = a 10,36 
5153525 Ps es 8,46 0,60 9,22 
676—686 ae Es So 4 8,44. 
8114—824 we ame 47,54 0,70 7 ,5on 
Neo 13, 0—18 89,4 74,5 54,28 4,72 12,40 
2122 m 35—67 = = = = 12 24 
139—180 73,7 48,0 36,86 4,02 11,94 
288—316 s a a =e 10,82 
400—430 90,6 38 , 0 17,70 0,38 9,85 
576—610 86,8 33,5 = ax 8,44 
753—780 78,7 (29,0) 21,93 0,46 6,84 
No 5, 452225 32 a: 17,56 8,67 12,39 
2162 ah) 4125—437, et = 12,06 0,29 11,95 
204—211 == a2 15 20 0,42 4138 
346—356 = = 12,06 0,64 10,44 


BPE€MCHH IlIO BECbMa PaBHOMepHOe, HempepbIBHOe OcoNOHeHHe UepHoro mop. 

NpofosKatolleeCA WH B HaCTOALMLee BPeMA. OTOT BbIBO, OCHOBAHHbIL Ha OObE 

THBHOM MaTephaJle NO pacnpeeJieHHiO XJIOPHOCTH, HaXOJHTCA B MOMHOM ¢ 

OTBeTeTBHH C JaHHbiMu JI. A. Hepecckol (*) 0 mocreneHHoli cmene KommueKt 

Rene ata HOBOSBKCHHCKUX (OPM MOPCKHMH Cpeu3eMHOMOPCKH 
OpMaMH. 


674 


JImHeiinbiii Xapakrep usMeHeHuA XOpHOcTH nO BepTHKaJIH NOSBOJIAeT M0- 
TH HK BOMpocy O pon Anppy3suu B TakoM pacnpefeseHHH XOpHOcTH. 


dc dc 
CorjacHo Bropomy 3aKony ®uxka (°), ian a Sanaa , H, CJleqOBaTeJIbHO, 


pocTb qudpy3uu paBua uy.o, Kora Bropaa npousBo,Had OT KOHICHTpalluy 

paccToAHHIO (B HalleM Cjlyyae — M0 BepTuKaJM) paBHa HysJI0, T. e. Korma 
7 d 

eHeHHe KOHICHTpaluH MO BepTHKaIN MuHeliHO (T. e. == const), 4TO u 

e€T MeCTO B HallleM Clyyae(’). CneqoBaTeJIbHO, mpoteccamn pudby3un B ocag- 


vo 


Puc. 2. Mectononoxenne CTaHUHli, JaHHbIe Ld, KOTOPbIX MpHBeZeHbI Ha puc. | 


xX YUepHoro Mops B NepBOM MpHOJIM2KeHHH MOXKHO mpeHeOpeyb, HW pacmpelre- 
He XJIOPHOCTH NO AIMHE MOHOJIMTA ONpefesaeTCA PakKTHYeCKUM H3MeCHEHHEM 
OpHOCTH B BOAHOK Towle. JImib B BEPXHEM CJIO€ OCCAKOB C BbICOKOH BulaxK- 
CTbIO BO3MOXKHO TpaBUTalHOHHOe MepeMelIMBaHHe PaCTBOPOB. 
HenpeppipsHoe H paBHOMepHoe OcosioHeHve UepHoro Mops, HauHHaA Cc ero 
BOSBKCHHCKOH (pa3bl, MO*KeT OOYCJIOBJIHBATbCA H3MCHECHHEM KJIHMaTa B CTO- 
HY YCbIXaHHA, NOBbIMeHHeM ypoBHaA Myposoro okeaHa B CBA3H C JIMKBU allel 
cHeHeH (pa3bl Oe CHeHUA VCO CMOpasMyecKHM OTCTYaHHeM JI@MHHKOB B MocJIe- 
IHHKOBO€ BpeMA UH MpelmosaraeMbIM OMycKaHveM cyluH B paloHe Uepxo- 
pekux mpomuBoB un Bcero IIpuyepHomopha. 
IIpu paccmoTpeHHu BO3MOXKHOPO BJIMAHHA KJIMMaTa Ha CHCT€EMaTHUeCKOe OCO- 
qeHue UepHoro mops caekyeT yuecTb, YTO Halll MOHOMHT COopoB 1956 r. 
AUMeCHbIIEH COJICHOCTbIO B 30HE, yaJeHHOH oT Gepera (cTaHuuaA Ne 13 1956 r., 
4Ha 7,8 M), OTBeYaeT BO3PacTyY OPpHeHTHpOBOUHO ~30000 viet, T. e. OombUIAA 
Th MOHOJHTa JaTHpyeTca BPeMeHeM NocJeqHeH HaBY2KKU BIOPMCKOrO OJIe- 
leHua. B MeHbluel,.cTeneHH 3TO OTHOCHTCA HM K APyrHM rIyOOKOBOJHbIM MOHO- 
ram. OylHako, KaK BHAMM, XOX HapacTaHMA COJIeHOCTH MOrpeOeHHbIX BOX He 
TePpMeBaeT BUMMbIX VM3MCHEHHH pH Nepexoge OT JeHAKOBOrO K Mocseey- 
<OBOMY BP€MEHH, XOTA BeEMMUNHA PCYHOTO CTOKa B MOpe, HECOMHEHHO, He JOK- 
Oblia ObITb OJMHAKOBON. M39TOro MOXKHO C MOJHOM YBEPCHHOCTbIO 3aKJIIOUHTh, 
, CBEPX OMKMJaHHA, He H3MeHEHHE KJIMMaTa B Oacceline UepHoro Mops ABAAeTCA 
OBHOH npvunHOH nmaHomMepHoro HapacTtaHusa cojeHocrH UepHoro mops, 
a JI. Bepr (3), M. Ipapu6ax (°) uw ap. yKaspiBaloT Ha TO, YTO HaCTYNMBLINE 
auasle rojoleHa Tenibiit u cyxoli KiuMaT B Espome cmMeHwica mo3quee cy6- 
anTuueckum. TlocneqHee JOJOKHO ObIWIO ObI NPHBeCTH K NOHWKEHHIO COJIEHOCTH 
HOO MOPS, eCJIM Obl KIMMAT ObII OCHOBHOM mpHuHHoH ee u3mMeHeHuA. Bos- 
KHbIM (paKTOPOM ocTeneHHOrO ccosOHeHHA UepHoro MOPA MOXKET ABUTbCH 
Ke NOBbILeHHe ypoBHA Muposoro oKeaHa, BbISBaHHOe MOTeMJICHHeEM KJIMMaTa 
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u OOYCJOBMBaeMBIM UM TadHHeM Je,HHKOB. PuBad H Stocc (2?) yKa3bIBaivT | 
TO, UTO MOBBIMeHHe TeMepaTypbI OKeaHa Ha 1” JaeT MOBbILMeHHe yPpOBHA M 
posoro oKeaHa Ha 60 cm; Mauk u Pupow (*!) yKa3biBaloT, YTO MOTeMNeHHE Kul 
MaTa 3a NlocwelHee CTOWeTHe OOYCOBHO HOBbIUeHHe YpOBHA OKeaHa Ha 10 ¢c 
Vspectuo, uro TasHHe JbsoB I penmaHyuu OOYCOBJIMBaeT NOBbIMIeHHe yPOB] 
Muposoro okeaHa npuOM3uTeibHO Ha 8 M. TpyHO KOJIMYCCTBEHHO OlleHH 
NOBbIMeHHe yYpoBHA OxeaHa 3a noceqHue 20—30 TIC. Jer. OyHako 3TO NOB 
INCHHE HECOMHCHHO ABJIA€TCA, IPH MPOUWX PaBHbIX yCJIOBHAX, PakTOPOM ND 
BbIIeHUA rutyOuH B Boccope u Jlapqanessax u, CleqoBaTeJbHO, PakTOpPOM OC 
moHeHua Uepnoro mops. 

A. JL. Apxaurenpcxum u H. M. Crpaxospim (7) ocouoHenue UepHoro Mo} 
mocyle e€fO HeBOSBKCHHCKOM (basbl OObACHAMOCb OMyCKaHHeM CyIIM B OOwac 
Hapyanenn u Bocdopa. 

M. B. Myparos (°), aHasiM3upyA JBWKeHHe 3eMHOM Kopbl B palione Yep 
rO MOPS, MpHXOAUT K BbIBOLY O NpeoOaaloulMx mpolleccaX onycKaHHA Cy 
B BepXHeyeTBepTHYHOe BpeMA MO Bceli OOnacTH PyccKol naathopmpr u IIp 
YepHOMOPbs, TO H MpHBeIO K YCHJIeHHIO MPpUTOKa CpefM3CMHOMOPCKHX B 
B Oaccelin Uepnoro mops. Kak onyckaHue cymim B palione bocdopa, Tak u 
BbIeHHe ypoBHA Mupoxporo okeaHa B NepvOfbl NOTeMJeCHHA KIMMaTa ABJIA 
Cai mpHuHHOH yBernuenua rayOuH Bochopa u, culeqoBaTeIbHO, MPpMYMHOU y 
JIMMYeHUA CTOKAa CpeH3eCMHOMOPCKHUX BO B UepHoe Mope HM MOBBILIEHHA eFO COJ 
HOCTH HauHHad C KOHI,a HOBOSBKCHHCKOrO BpeMeHH. OToO cucTeMaTHyYecKoe Y 
JIMueHHe HWKHeErO cpesu3emHOMOpcKoro TeyeHua B UepHoe Mope, a He H3h 
HeHHe BOAHOTO OaylaHcCa MOPA Kak CJleqCTBHE H3MeCHCHHA KJMMAaTAa, HU ABJIAE 
CA, MO HallleMy MHeHHIO, OCHOBHOM MpHunHOM CTOJIb 3aKOHOMepHOrO MOB 
menus cojeHocra Uepnoro mops. Xo MW3MeHeHHA COeHOCTH B OcagK’ 
UYepnoro Mops moKasbiBaer, YTO STOT MpoOllecc, B3ATHIM B MakKpomaculTa6e, Mf 
yOuDKaeTCA H B HacTOALee BpeMs, 

TlomuMo SToro, CyHIeCTBCHHbIM (PaKTOPOM, JeHCTBYIOULMM B TOM Ke Hapa 
JI@HHH, ABJIACTCA MpofosKatouleeca yruiyOuenue UepHomopcKkux NpoJIMBOB 
pe3syJIbTaTe 9po3HOHHOrO sdiekTta MpHAOHHOTO TeyeHHA. ! 

Takum oOpasom, peliatolujuM cbakTopom ocosoHeHua UepHoro mops aBuae 
CH HempepbIBHO Hyllee yculeHve BOZOOOMeHa co Cpequ3eMHbIM MopeM, a 
M3M€HeHHE KJIMMaTa, Kak TakoBoe, B Oacceline UepHoro mops. | 

OTO MOJO*KeuHe HE OTPHaeT POH WuKMMUeCKUX KOeOaHH KMMaTAa B 6¢ 
cee UepHoro Mops B H3MCHEHHM eFO COJIEHOCTH, HO POJIb YCHJICHUA BONOC 
MeHa B MpOJIMBaX, KaK BUAHO U3 JMHEHHOTO XOfla HapacTaHUA COJIeEHOCTH, I 
PeKPbIBaeT POJIb KIMMaTHYecKOrO (bakTopa. | 

OcosloHeHHe MOP! B ero IIPHOHHBIX COAX User Tpy6o OpHeHTHpOBOUHO 


ee ~0,20—0,25 °/o) xnopHoctu B 1000 ner (no matepvanam 1949 
rr) 


MuctutyT okeaHonoruu Tloetymusio 
Axkayemuu HaykK CCCP 10 III 1959 
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OKEAHOJIOTHA 


K. H. HECHC 
PACHPEAEJIEHHE BOPEAJIbBHbIX JOHHbIX )KUBOTHbIX 
Y BEPETOB 3ANAMHOrO WNWUWBEPrEHA 
(ITpedcmaeneno axademuxom E. H. Taeaoecxum 16 IV 1959) 


OcHoBHBIe YepTbI PHAposornyeckoro pexuma Sanayuoro IInun6eprena Opin 
IABJICHbI elite HanceHom (') 4 B HaCTOAMLee BPEMA PHCYIOTCA B CJIeMYyIOLeM Buse, 
JOJIb BepXHeH YaCTH KOHTHHEHTAJIbHOTO CKJIOHA MPpOXOANT Ha ceBep Tenvoe 
anayHo-IlInuu6eprenckoe TeyeHHe, OHO 43 MposomKeHUuH CeBepo-ATuanTu- 
cKoro TeyeHua (puc. 1, BpesKa). Oror MoTOK OXo_UT Wo cepepo-3anayHon 
KoHeuHOcTH SanagHoro IInuuOeprena, 3aTeéM NOBOpauMBaeT Ha BOCTOK UM yXO- 
juT B mpegenb LlextpambHoro TlonapuHoro Oaccetina. IIpu6pexuble MeKOBOLb# 
aHATbI CMCIWIaHHbIMH BOJHBIMH MaCCaMH (COOCTBeEHHO OapeHIleBOMOPpCKHMH 
OJ\HbIMH Maccamu m0 AreHopoBy (?)) MomApHOrO Tuma, XOMOJHbIMH 3uMOl U 
PporpeTbIMH H HECKOJIbKO OMpeCHeHHbIMU JeToM. Maccbi 3TH OOpasyt1oTca B pe- 
YabTaTe CMelleHHA BO noBepxHocTHoro [TOxKxo-LInunu6eprenckoro TeyeHua 
BO], MaTepHKOBOrO cTOKa. B nocueqHHe Tosbl ycTaHoBseHO TakxKe (2-5) cymte- 
‘TBOBaHue Y 1OX%KHOH OKOHeuHOCTH LInuyOepreHa xomOQHOrO Mpu_OHHOrFO Te- 
‘eHHA. OxslaxKeHHble 3HMOH JO TeMlepaTypbl HuxKe —1°, nocTynuBUINe B 
TYpPuOpA BosbI Tenoro SioNAKaNncKoro TeYeHHA, CMOI3aIOT C MeJIKOBOLUA 
BHU3 U, OCyAyyn Oomee NMOTHBIMH, YeEM aATWAHTMYeECKHe BOI, N0-BHMMOMY, 
‘KaTLIBaIOTCA Ha Puiy6uHb! I pexsmaHyckoro mops. 

EctTecTBeHHO, 4TO B paliOHe BOSJeHCTBUA TEMJIbIX ATJAHTHYeCKUX BO OJDK- 
bl OOHTATb TEMJIOBOHbIe JOHHbIC XUBOTHbIC. ORHAKO JO HavaBleroca Cc KOHILa 
-H uetBepTtu XX B. noTenseHua ApKTHKH, KOrla MOlHOcTb SanagHo-lnun6ep- 
e€HCKOFO TeYCHHA OblIa HeBeMKa, TaKWe BUJbI MOUTH HE NPOHHKaJIM CeBepHee 

Meysexkbero. Bee aBropbl, 3aHHMaBlIvecs 300reorpacbuyeckuM palionupo- 
BaHHeM CeBepHbIX Mopel m0 OeHTocy (° '°), oTHOcHIH tayHy Box SanagHoro 
[nun6eprena wemuKkom K ApkTHyuecKoH OOacTH, K HMKHeAapKTHYeCKOH NoO,O6- 
macTu, a dayHy 3amMBOB u duopyOB — K BbICOKOapKTHYeCKOH ee NosoOuacrTu. 

Tlorenmenue ApKTUKH OWeHb CHJIbHO CKa3aJiocb Ha wmHuOepreHcKuXxX BO- 
max. Temnepatypa aTsjaHTHuecKOrO TeYCHHA 3HAUYHTeJIbHO MNOBbICHIAaCb, 
yBeuunacb ero ckopoctb. TlosBuucb B OOJIbUIOM KOJIMNeCTBe HM TeMJIO- 
BOJHbIe  KHBOTHBIC, B TOM UHCIE MpOMBICJIOBbIe pbiObl (TpecKa, MUKA, 
MOpcKoli OKyHb). Yxe c 1936—1937 rr. B Boyax SanayHoro IInuu6eprena 
HauaJICA KPYNHbIM TpaJIOBbI mpompicel. He nponiinu OeccseqHo TakHe U3Me- 
HeHHA M JA ROHHOK cbayubl. TloqpoOuo u3syynBLIMH STOT BOMpoc nO cOopaM 
aHriulicKoro cyfHa «<OpHecT XoJIT» B CeBepO-3anafHbIX palionax Bapenuesa 
Mops P. Buskep (4) ycraHopua, uro K 1949—1955 rr., no cpaBHeHuto c 1878— 
1931 rr., 6opeambuble BugEt (Hippasteria phrygiana, Lithodes maja, Sabinea 
sarsi) IpOABUHYJMCb Ha CeBep BAO/Ib MATEPUKOBO"O CKsIOHA Coulee YeM Ha 300 KM— 
ot o. Menpexkbero fo Bxofa B Mcduopyz, a apkruyeckne BUybI UCue3IH U3 
palioHa, 3aHATOTO OopeaJbHbIMM BuaMu. 

Hamu ObluIH MCNOb30BaHbI COOpbl CJIeAyIOULHX pelicoB: 9KcneAHWMOHHOrO 
cymua «A. Orkynunkos», 47- pelic, uiomb 1957 r., cOop H. C. Hopuxoson, 
17 cranuuli; To xe cyquo, 55-fi pelic, uionb 1958 r., cOop M. A. Jlonronenxo, 
14 cranuul; akcnequluonHoe cyqHo «Toncega», 18-H pelic, apryct-ceHTaOpb 
1958 r., c6op B. H. Kanamuuxoson, 23 cranny; 9kcmequWMOHHOe CyAHO «Ce- 
BacTonoub», 4-fi pelic, ceuTaOpb 1955 r., cOop A. J. Crapocruna, B. A. Mono- 
Ba, M. B. Cennsepcrosolt u B. Jlenucopa, 55 cranuul. Marepuam B 1957 u 
1958 rr. co6upasica Tpasom Curc6u (MaJaa Mofesb), a B 1955 r.— Tpasiom Cur- 
cOu, HOuepnatenem «Oxean» (0,25 m?) HM mpoMbIcuoBbIM Tpaiom. COopp H. C. 
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H. C. Hosnxosoli oSpadoraunl B. H. SatenMHbim, oCcTaJIbHbIe ditucaseye Ys 
cTHHKaM cOopa Matepnasa u B. VW. Sauenuny aBrop mpHHocuT My ene a 
rofapHoctb. Kpome 9THxX COopos, OblIH HCHOJIb3OBAHb! AaHHPIC © IIpHJIOB a 
TOCA B MPOMBICJIOBbIe TPaIbl BO BPeMA PCHCOB SKCTCNMILMOHHBIX CyOB « . 
ToB» (3-fi pelic, miomb 1946 r.) «lepceli-2» (6-H u 8-li pelicbl, HiOJIb-CeHT . 
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Puce. 1. Pacnpocrpanenue TenMOBOLHBIX H XOJOMHOBORHbIX XHBOTHBIX B BO- 
max Sanagnoro Lluuu6eprena H CxXeMa TeueHHH 1umMUOeprencKoro Paliona 
(Ha Bpeske). @ — TEMMOBOAHBIE 2KUBOTHHIC, 6 — XOJIOMHOBOAHbIC XKUBOTHEIE, 
6 — u306aTa 200 mM, e — uso6ata 1000 m, 0 — 30Ha BCTpeuaeMocTH TenJIO- 
BOJHBIX 2KMBOTHBIX, € — 30Ha TipeoOMaqaHua TeNIOBONHbIX XMBOTHEIX, 
2c — TeNIbIe TEUCHHA, 3 — XOJIOAHbIC ONPeCHEHHbIe, uw — XOOMHbIe HeOn- 
peCHeHHble TeyveHHA; Ha BpesKe: J — 3anaquo-llInun6epreuckoe Temmoe Te- 
yee, 2 — }Oxuo-lmuu6eprenckoe MpHAOHHOe XomO_HOe TeueHHe, 3 — 
FOxHo-LUnun6eprenckoe MOoBepXHOCTHOe xomoqHoe TeueHue, 4 — 3rolin- 
Kalickoe Temvioe TeueHHe, 5 — MepexkuHCKOe xXooqHOe TeueHHe 


1949 r.) — BMecte 46 cTaHlwi, a Tak>Ke JlaHHble, mpHBosuMble B pabote BusKeE 
pa (48 craniim#). Bcero, Takum oOpa30M, MbI uMeM MaTepuan c 203 craHuue 

Jlonnaa dayHa Sanaguoro Ulnuu6eprena kak no cocraBy, TaK HM MO 6uoLe 
HO3aM CXOfHa C ayHO 1oxKHOM YacTH Bapentiepa Mops; OTMeYeHBI TakxKe apk 
THYeCKHe OMOMeHOSbI, CXOAHBIE C BOCTOUHBIMH MpvOpexkKHbMy (17), HuxKHeapk 
THYeCKHe, CXOMHbIE C WeHTPaJIbHO-OapeHWeBOMOPCKHMH, HU GOopeasbHbIli OuoLe 
HO3 TyOOK, CXOJHbI C aHasOrH4HbIM OuoweHo30m upHOpexba Mypmaua (3% 
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Hako ONOMaCca 3/eCb HH2Ke, YM B CXOMHbIX ONOMeHOSAX IOX*KHOM YacTH MOPS, 
MaKe Ha MeJIKOBOAbAX He npepbiiiaeT 100 r/m?. 
|/lna ycTaHoBJeHusa s0oreorpaduyeckolt mpnHayiexkHocTH JOHHOH ayHbl 
10 MpOaHaJIM3HpOBaHO pacmpocTpanenne 65 BcTpeyeHHBIX B Wpo6ax BULOB — 
Ka3aTeieH BOAHBIX MaCC, a HMC€HHO 23 TeMJOBOAHIX (GOpeasIbHbIX) Hu 42 xo- 
HOBOWHBIX (MaHapKTHYCCKHX MH BbICOKOAPKTHYeCKUX). TenOBO,HbIe BIBI: 
Inephthya florida, Laetmatonice filicornis, Eunice norvegica, Placostegus 
dentatus, Hanleya abyssorum, Laeocochlys granosa, Sipho glaber, Berin- 
mis turtoni, Arca pectunculoides typ., Yoldiella lucida, Anomia squamula, 
arte sulcata, Poromya granulata, Crania anomala, Waldheimiathyris 
i 


nium, Scalpellum strémi, Sabinea sarsi, Hyas coarctatus, Lithodes maja, 
ppasteria phrygiana, Ceramaster granularis, Poraniomorpha hispida, Gor- 
ocephalus lamarcki. XomogHoBoyuble Bugbt: Eunephthya rubiformis typ., 
lascalosoma eremita, “Priapulus bicaudatus, Solariella varicosa, Admete 
ridula, Buccinum hydrophanum, B. glaciale, B. grénlandicum, B. fragile, 
fringius ossiani, Pyrulofusus deformis, Plicifusus kréyeri, Sipho curtus, 
Nlachaesis, Lima hyperborea, Yoldiella frigida, Y. persei, Cardium ciliatum, 
lichna scalpta, Diastylus goodsiri, Acanthonotosoma cristatum, Unciola 
copis, Spirontocaris turgida, Sclerocrangon ferox, Sabinea septemcarinata, 
bliometra glacialis, Poliometra prolixa, Poraniomorpha tumida, Pteraster 
ilvillus, Lophaster furcifer, Icasterias panopla, Urasterias lincki, Leptaste- 
ms grOnlandica, L. hyperborea, Stephanasterias albula, Gorgonocephalus 
Hcticus, G. eucnemis, Ophiopleura borealis. Stegophiura nodosa, Amphiura 
adevalli, Eupyrgus scaber, Ankyroderma jeffreysii. 

Mbt cuntTaeM, YTO 3TH BUAbIl XapaKTePM3yIOT HMeHHO BOJIHbIe MaCCbl, a He 
IMMepaTypy BOZbl B MOMeHT HaGJIIOJeHuS. 

_ Tlokasatesbuble Bub! OblwIM BCTpeyeHbI Ha 122 us 203 cTaHuMi, npwuem 
MIOBOAHbIe BUbI BcTpeyasucb 145 pas, xonoqHoBogHbIe 195. Tak Kak u Te 
pyre BUJbI YaCTO BCTPeaIHCb COBMECTHO, TO aHaJIH3HPOBaJOCb COOTHOILEe- 
fle KOJIHMUECTBAa TeMJIOBOAHBIX HW XOJIOMHOBOJHbIX BHAOB B Kako mpooe. 
Pe3yabTaTbI aHaJiIv3a XOpOllO corsmacyloTcaA c aHHbIMH ruzposmorun. Koosd- 
HUMeHT KOPpeIALUM MeEXKLY MPOUeHTOM TeMJIOBOLHbIX BHJOB B OOWIEM KOVIu- 
CCTBe MOKa3aTeJIbHbIX BHOB Ha JaHHOH CTaHUMu uM rutyOMHOH MecTa paBeH 
945 mpu uuTepBase ray6uH 25 m u 0,999 npu unTepBase 100 mM ana Bcero 
AHOHAa B WesoM. IIpu6pexHbIe MeJIKOBOLbA 3aHSITbI TOJIbKO XOJIOHOBOJHBIMU 
WaMu; HaunHas c rayOun oKono 100 M noxBAIOTCA HaHOowlee BbIHOCJIMBBbIe 
WIOBOAHBIe BUI, Ha 150—175 Mm onn uacTH, HauHHaa co 175 M TensOBOLHbIe 
[bl mpeoc61aqaror. XOJOMHOBOLHHIe BULLI Ha TtyOuHax 350—500 m nour He 
-Tpeyenpl. I1po6 c ruy6uH Goubme 500 M y Hac, K CO*KaJIeHHIO, He OblIO, HO 
0 THAPOMOPHYeCKHM JlaHHbIM u3BecTHO (!*), YTO CMeHa aTJIaHTHUCCKUX BOJHBIX 
acC XOJIOJHbIMH JOHHbIMM BOZaMU I peHjaHACKOrO MOps C HX BbICOKOapKTH- 
cKO riyOokoBogHOl dbayHo mpovncxoLUT Ha riyOune nopayKa 700—800 oM. 

Urak, aTianTuueckas Tenomo6uBad (layHa 3aHuMaerT y3Ky10 (15—30 muab) 
OOCY Ha MaTepHKOBOM CKsJOHe MexkKy us06atamu 100 u 700—800 Mm, mpota- 
ABAIOULYIOCA BUOb BCex GeperoB Sanaguoro WInuw6eprena. B npegzenax stot 
OOCbI MOXKHO BbIJCIHTb elle Ooslee y3KyIO mouocy — Ha ruryOunax oT 200 zo 
J0O—600 m, rue OopeabHbIe BHAI PelIMTebHO mpeoOsaqalorT Ha apKTH- 
CKUMH. 

Ilo Mepe mpoyBwKeHuA Ha ceBep Oovlee TensOJIOOMBbIe BUI NOCTeMeHHO 
snagaior. Muorue Oopeabubie Buybl, OOuTatoulue y Oeperos Hopseruu u 
ananuoro Mypmana (Kak Echinus esculentus, Pseudarchaster parelii, Munida 
isi), BooOme He goxogat yo IJnn6eprena, Sipho glaber BcTpeveH 
KO lo 75°45’ c. w., Ceramaster granularis u Poraniomorpha his- 
ida mo 76°40’, Crania anomala u Poromya granulata go 78° u T. Q. 
cM 110 Bcemy palioHy B WeOM YHCIO HaXOOK TeNJIOBOAHBIX BUJOB 
cTaBnsaeT 43% oT O6merO UNCa HaXOJOK NOKa3aTeJIbHbIX BUOB, a MO pali- 
Hy 1oxkHee 77°30’ c. wi. 59%, TO no paliony CeBepHee STO NapaJietM — JMLIb 
5%. Sona npecbalannd OopeabHbIX BUOB BLIKMMHMBaeTCA Y IOXHOTO BXO- 
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ya B Vicctbnopy (78° c. u1.). HanOomee Jameko Ha CceBep nponukaror Eunephth; 
florida, Sabinea sarsi, Lithodes maja, Hippasteria phrygiana u 
Y nac He Olio cC6opon cepepuee 79°30’ (Ha 9TO mMpoTe TakxKe ObWIM Hafler 
TEIOBOLHIE BUI), HO Ovlarofaps so6e3sHocTH B. M. KoutyHa Ham y/laJio 
O3HAKOMHTBCA C pesybTaTaMU OOpaOoTKH ero COOpoRB, CHe/aHHbIX OCCHbIO 1955 
Ha sieqopese «JluTKe» cepepuee [Inuu6eprena u 3emau Dpanua-Mocuda G 
Tam BJIMAHMe TeMJIbIX BO TakxKe cKa3bIBaeTca Ha rtyOuHax oT 200 jo 600- 
800 m. Bombe Bcero TeMJIOBOJHE'X *KHBOTHBIX ObWIO HaliqeHo Ha cTaHHu Ne + 
(80°55’,8 c.m., 17°12’ B. 4.,477M), B Tom 4ucue Pontophilus norvegicus, Sak 
nea sarsi, Lithodes maja, Astarte sulcata u 4p. OgnHako Ha TOM 2%e CTaHWMH Ha 
JleCHO yxKe MHOFO H XOJOMHOBOAHEIX BUZOB, Kak Yoldiella persei, Astarte acu 
costata, Gorgonocephalus eucnemis u jp. Jjamee Ha BOCTOK NPOHHKaloT JIM) 
HeMHOTHe, HavOoslee BbIHOCIHBbIe CeBepO-OopeaJIbHble BUH. 

Ha cBoeM yTH K CeBepy aTJaHTHUeCKHe BOJbI BXOAAT BO BCe yrulyONeHE 
wimul6eprenckoro wesba, HanpuMep B MOLBOLHbIe MposoxKeHUA CuopAO 
OyHako MOUHOCTH CTpyli, BXOJAMMX B STH yriyOleHuA, HEBeMKa, H HanOod 
rulyOOKue BiaHHbl UX 3aHATbI XOJIOMHBIMH BOJaMM C BbICOKOaPKTHYECKOH ta 
HO. STO Xopowlo BUAHO Ha mpumepe Mccuopya. Ec ua rsry6unax 150—200; 
IIPOLWeHT TeMJIOBOLHBIX BUOB TaM TakOl Ke, KaK Ha STOM Xe rryOuHe B APyTt 
yacTax ceBepHol (ceBepHee 77°30’) nonoBuHb! paliona (387%), TO Ha rayOuHé 
200—300 m sToT mpolleHT B TPH C HIIHHM pasa HuxKe (15% npoTuB 50% 
I]ponvKHoBeHne aTulaHTuuecKux BOX B Mctbuopy 3saTpyAHAeTca elle HW TEM, % 
BXOJ, B Hero C l0ra H 10ro-3anala MperpaxeH MOLBOAHIM XpeOTOM c TrulyOnHAaN, 
Haj HHM Menbue 150 mM. AtiaHTuueckue BOJbI BXOZAT B STOT PuOpys c ceBeps 
3anajia 10 ero 1OXXKHOMY CKJIOHY, Ha C€BEPHOM TeNMJIOBOJHbIe BUAbI He BCTPe4eHE 

BecbMa XapakTepHa HM JOHHaad (bayHa paliona Bo3yelicrBua Bon TOx«Ht 
IInun6eprenckoro npugoHHoro xowo_qHoro Teyenus. Ha ofHo u3 cTaHuy 
B cTpye sToro TeueHnsa (76°02’,2 c. m., 15°35’,5 B. 4.) Ha raryOune 370 M BeTpi 
YeHbI Mp TeMnepatype —1,07° Takue XONOJHOBOJHHIe BUALI, Kak Lima hype 
borea, Poraniomorpha tumida, Eupyrgus scaber u Ap., a 43 TemMOBOJHbIX KI 
BOTHBIX JIHUIb Hyas coarctatus. | 

TakuM o6pa30M, MO%KHO OXapaKTepH30BaTb 300reorpatbuyeckyio mpHHa) 
JI@XKHOCTh JOHHOH (ayubl Sanayuoro UInuyGeprena. 3oHa npeobmanaHua Ter 
JIOBOAHEIX BUAOB (pue. 1), c ee THNMYHO OopeasbHbIM GuolleHO30M ryOKu Gec 
dia baretti, 3HauHTeJILHbIM KOJIMUeCTBOM OopeaJIbHbIX XKMBOTHHIX WH MOUTH MOI 
HbIM OTCYTCTBHEM APKTHYCCKHX SJICMCHTOB ABJIAeTCA, 6€3 COMHEHHA, OKPAHHO 
Esponelckoh nogo6mactu Cepepo-AtmantTuyeckoi G6opeasbHoi oO6acTH, KOE 
yalolleHica, TaKMM OOpa30M, He y 1O%KHOTO CKOHa SanaqHoro w%en06a Baper 
WeBa MOPs, Kak cunTaocb panee (°,1*), a y Bxofza B Vccbuopz. pu6pexnp 
palionbl npHuaqexkat K ApKkTuyecKoH o6macTu. Mexyy sTuMM palionamu J 
KUT NepeXoOHad 30Ha, B KOTOPOH BCTpeyaloTcA KaK apKTHUeCKHe, TaK U Gopt 
aJIbHble BHAbI. Hayne Tako mepeXoQHOl 380HbI BOOGIE XapakTepHO JIA pal 
OHOB CMeHBI (payHpr (2°), 

TlomapHpili wayuHO-HCcCMeqOBaTebCKHH MHCTHTYT Tocrynuso 


MOpCckKOrO PBIOHOFO XO3HHCTBa HM OKeaHOorpadbun 13 IV 1959 
um. H. M, Kuunosnua 
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ITAJIEOHTOJIO[ H 


— 


M. ®. HEMBYPr 


NAJIEOBOTAHHYUECKOE OBOCHOBAHHE TPHACOBBbIX 
YP JIEHOCHbIX OTJIOKEHHM MEYOPCKOLTO BACCEMHA 


(IT pedcmaeaexo axademuxom H. C. Ilamcxum 25 II 1959) 


KOHTHHEHTAJIbHbIe OTIIOMeHHA TpHaca He OblwIM ycTaHoBsJieHHI B Tleyopckom 
celine, XOTA HM Mpesmouaranuch 3ecb MecTaMH. 

B urone 1958 r. reomor Komu-Heneykoro reogormyeckoro yilpaBJeHuA 
B. Makefouos nepeyadl MHe OOpPasllbl KepHa C PACTHTCJbHbIMH OCTATKaMH AIA 
ejlesIeHHA BOSpacTa 3aKkJIOUaIOWWMX UX Mopoy. KepH MpoucxogHT u3 CKBaxKHHbI 
JK-5, Ha epoOepexse p. B. Crinn, y *KemesHoli Joporn, Ha mowlaqu pacnpo- 
aHeHua «Oypol Tommu» E. B. Bownopol, KoTopasd oTHOCHJa 9STY TOJILLy TO 
puacy, TO K BepxaM mepMy, Torja kak A. JI. Hum, na ocHoBpe aHaJusa 
OIOrO-reoOTHYeCKUX JaHHbIX STOTO HCCJeOBATeIA, HAMeUA 30eCb pahou 
DOATHOrO paciipocTpaHeHHA yrseHocHoro TpHaca (7°). 

Hsyuenve (parMeHTOB JIMCTbEB NOSBOJIMJIO aTb 3aKJIOUCHHE O TOM, YTO TO- 
bI 10 cKBaxknHe Ne J[K-5 He uMeloT OTHOMICHHA K MepMH, HO NpHHadviexaT yxKe 
OBOH YIvIcHOCHOH TOJIle BepXHeTpHacoBoro BO3pacTa, KOTOPaA, MO BCeH 
POATHOCTH, BXOJMT B COCTaB BePpXOB BepXHeH — XeHATHHCKOM CepHu Meyop- 
pro paspesa. Bmecte c TeM, HeACHbIe OCTATKH, JocTaBseHHple H. B. [mMenespm 
KxKe HS BepXOB STO cepuN eme B 1955 r., Tenepb, NPH CpaBHHTeJIbHOM UX 
4eHHH C MaTepHasiom c p. B. Cainu, MO3BOuIAIOT HAMETHTb HaJIMUNe OTORKeEHUH 
PXHero TpHaca U B ioro-3amafHom Jlal-Xoe, no p. Xel- Are*. 

Paspe3 mo CkBaxKUHe 3alucaH, C MOCMOMHbIM COopoM duloppr, ©. VW. Exno- 
. KOHTakT C HoWexKalluMH MoposaMu HeH3BeCTeH, a CBepxy Moposp TPH- 
, OOmleH Mol{HOcTbIO 300 M, NepeKPbITbI UeTBEPTHUHbIMA OTJIOXKCHHAMH. 
TIMHHCTHIX WM TeCUaHO-PIMHMCTHIX Moposax, C MpomacTKaMu yrvieH, ompe- 
eHbI CleqyrourHe 10 dopm: Equisetites sp., Paracalamites sp., Danaeopsis 
. fecunda Halle, Cladophlebis cf. parvifolia (Compter), Cladophlebis sp., 
pteris nerviconfluens Brick, A. Entsovae sp. n., Glossophyllum synense 
n., Carpolithes oviformis sp. n., Carpolithes sp. 

OcHOBHBIM 3JIEMeEHTOM (pulopucTHYeCKOrO KOMIVJIeKCa ABJIACTCA THHKTOBOe — 
ossophyllum synense sp. n. (puc. | 6 — e; puc. 2 0 — ow). Tumuunpii Buy 
florini Kraus. omucan u3 cpefquero Kelinepa Jlynua ABcrpuu Ha OCHOBe 
OTM€4AaTKOB JIMCTbEB, KOTOPbIe PaHbIle OTHOCHIMCL K KOpAuaToBomy Noeg- 
rathiopsis (§). HezaBuo sToT BUA OMMCaH MW M3 HHKHerO Kelnepa Tepmanuu. 
Hai Buy mp Oombuiom cxogctee c G. florini ormmuaetca oT Hero MeHee MocTe- 
HHbIM CYKHBaHHeM MapaJVJIeIbHO-KpauhHero JIMCTa K YePelIKOBH]AHOMY OCHO- 
HHIO H 3aKPYyIJICHHO-KOHYCOBHAHOH BepxXylike, Oomee YaCTHIMH XAKUIKAaMH 
MeHbINHMM pa3MepaMM YCTbHUHbIX almapaTOB MpH oOOUleM HX CXOJCTBE. 
Ne€YopcKOrO pacTeHHA KYTHKYJIa HHKHEH MOBePXHOCTH JIMCTa C COCOUKAaMH, 
ThHUHbIC AlMapaTh MOHO-THUMKAMYECKHE, NOPpyXCHHbIe 3aMbIKAIOWINE KJICTKH 
py2keubl 6—7 mo6ouHbIMH KJeTKaMH, C COCOUKaMH, NIPHKPbIBaIOULMMU yCTbULe. 
ITUKY Ja BePXHeH MOBEPXHOCTH CO Ca6O BbIPayKeHHbIMH COCOUKAaMH WIM Oe3 
X, ycTbuila Gosee peqkue, OTJebHbIe CPeM HUX Ooee KpyNuple. 

C TouKH 3peHus BOSpacTa OCTaHOBUMCA elle Ha YeTEIpex chopmax c Bb. 
Hu. Oun oTMeyaTOK mManopoTHuKa BiosHe cpaBHuM c Cladophlebis cf. par- 


2 


* PesybTaTbl USyYeHHA LOOXKeHbI MHOM Ha Bcecolo3HOM COBeM\aHHH MO yTOUHEHHIO CX€MbI 
aTurpacuu meso3soa Pyccxoli naatpopmer 10 XII 1958 r. O6pasupl xpanatca B Teouorn- 
KOM MucTHTyTe AH CCCP nog Ne 3720. 
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vifolia (Comp.), u3BecTHLIM H3 HMKHEero Keiimepa Tepmanun (puc. | 0). OOp 
HBIM BUOM aBsaerca Aipteris nerviconfluens Brick, ycranoBJieHHbI B HWKH 
WK cpelnel KelinepcKol cbaope KypallacalicKOH CBUTbI OacceHa p. Vaexa 
10 kuom IIpvypanse (1). IIpunagiexkuoctb Bua K WuKaycduTaM ycTaHaBii 
BaeTca MO CTpoeHHio siusepmuca (puc. | e; puc. 2 6). DparmMenT y3ko 


Puc. 1. a—Cladophlebis sp., 6 — e — Glossophyllum synense sp. n., 0 — Cladophlebis cf. pa 
folia (Comp.), e — Aipteris nerviconfluens Brick, #c — Danaeopsis aff. fecunda Halle. 6 
HaT. B@.; a, e€, 20 —1,5x%;0 2 


TCHHONTePOMAHOTO JIMCTa C HeACHBIM X%KWJIKOBAaHHeEM (hOpMaJIbHO Mor Onl Oni 
otuecenH kK Doratophyllum Harris (puc. 2 e—e’’’’). I]pu cpaBHurenbHom » 
W3VUCHHH BbIACHHJIOCh OO/IbUIOe CXOACTBO B CTPOeHHU STMepMuca 2TOFO AMC 
wu smugepmuca Aipteris nerviconfluens, mosBoulsioulee yKa3aHHbIli JMCT Tak? 
oTHectTH kK pogy Aipteris. Orsuuna B WeTaIAX CTPOeHHA 2NHepMuca ABHIH 
OCHOBaHHeM JIA BbIeIeHHA ero B HOBbIN BUA — A. Entsovae sp. n. Oranu 
9TH BbIPaxkaloTcsA B OoUbIWeH CTeMeHH KYTHHH3ALLHH UW pasBuTHuU GoposaBoueK 
BHELIHMX CTeEHKaX, OCOOCHHO BEPXHeH MOBEPXHOCTH JTMAepMUCa, y HOBOTO BU 
BePTHKaJIbHble- CTeHKM HW2KHeETO SIIMepMuca MpocTO HepaBHOMepHO yT 
meub, Torga Kak y A. nerviconiluens yromuleHue creHok OOplmHO eursa 
o6pasHoe HIM YerKOBHAHOe. YCTbHUHbIe allmapaTbl Toro %xe smM,epMu 
y A. Entsovae scno MiMKJdM4ecKHe, 4ero HeIb3A CKa3aTb O MpeAbiyuy 
Buse. : 
Pog Aipteris Kak Obl OcyiecTBJIAeT 30€Cb MPCeMCTBEHHOCTH ele Cc nepcxé 
«piopo Ypana, HO paccMOTPeHHbIe BHAbI HaMOMMHaOT TaKxKe H Mpesct 
BuTeleH HWKHeKelinepcKoro poya Scytophyllym Bornem. ue B mMeHbm 
cTemeHH, “eM HMKHeTepmcKoro Aipteris. Oror Baxkubit Ja o6uKa HaLT 
BepXHeTpHacoBOH (plopbl BONpOc MouMKeH pemlaTbesA Ha MyUWIeM MaTepua 
YeM VIMCIOULHHCA, MOSTOMY Me€YOPCKHe BUI 3fleCb ocTaBeHbI B pose Aip 
ris. BepxuerpvacoBpii po Danaeopsis npegcrapex oOppiBKOM BepXyul 
10-BHJMMOMy, CMoOpoHocHoro !Nepa HW CoHaxoquMoro Cc HUM (parment 
mepa c oTmeyaTkaMu cilopanruep (pwc. lowe; pyc. 2a—6’). Bupos 
onpefeseHHe 3aTpyMHeCHO OFPaHMYeHHOCTbIO OCTaTKOB, XOTA 2KWJIKOBAaHHe JI 
cTa M cmopaHruH Hanomunaior D. fecunda Halle, onucannyio uz porta Hh 
WMH, HO OTJIH4YaIoTCA HeCKOMbKO HHOM opMoH cnopaHTuH c ux moO" 
BUBOe OONbIleli BEMMYHHOM, MOSTOMY STH OCTATKM OTMeYaIoTcA Kak Danaeop. 
alf. fecunda Halle. (’). Oror Buy Tenepb usBecten u3 Kutasa (cButa AnpuKal 
BO3MOXKHO H3 Cpesnero Kelimepa; Cpl ycMaTpuBaeT 3TOT BUH cpequ Tex BUI 
poga, KoToppie omucaHpt M. Vi. Bpuk u3 Kypamacalickoli cBuTer Gacceli 
p. Mex (°). Hakonell, 43 BepXHeXelifrHHCKOM CBHTEI 1Oro-3anagquoro TMait-X 
(cOoppr H.B. UWmesesa, 1955 r.) yqanocb onpeyenutb Glossophyllum sp. 
Asterotheca meriani (Brongn.) Stur — pacrenne, uspectHoe 13 cpequero ké 
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Puc. 2. a— 6’ — Danaeopsis aff. fecunda ,Halle: a—3 x, 0 uM 6’ — yuacTOoK CHopoHocHOrO 
llepa, HaT. Bea. u 4 X; e— Aipteris nerviconfluens Brick: YCTbHUHBIA allapaT HyKHel 


MOBepXHOCTH STIMAepMHCa, 300, e—e’’’’—A. Entsovae sp. n.: e—rovioTHn, 23 2—yCTbHUHbIEe 
almapaTbl HW2KHeH MOBepXHOCTH S9TMAepMuca 150%, 2e’” uw e’’’ —To xe 300%, e’’’’—BepxHaA 
nopepxHoc4d siuzepmuca 300 x; @ — 2¢’’ — Glossophyllum synense sp. Nn.: O—2, eu 1 — 


TONOTHM HaT. Bes., 2¢’—HWKHAA MOBEPXHOCLb sTnAepMuca 90><, e’ w 90'%—TO xe 300%; 3— 
Asterotheca meriani (Brongn.) Stur., HaT. Be. 


TAH, rv. 127, Ne 3, Helioypr 


| { 
| Isetiapuu, Ascrpnu, C. AMepuxku u Kelinepa Kurasa u mpencrapseHHoe 
a3aHHOU CBuTe (parMeHTOM NeKONTepoHAHOrO CNOpoHocHoro Nepa, Hecy- 
¢ KaxKON CTOPOHb! *KUIKH O—6 cuHanrues (puc. 2 2). C. H. Haymosoli yna- 
BHIJeIMTb Coppi THMa Monoletes, cpaBHUMBIe © CHOpaMH, H3BeECTHBIMH JIA 
4oro Biya (°). 
actenua c p. B. Cpu uc Ilati-Xox o6napyxupaior acHoe CXOJCTBO C 
aMH U3 cpefHeKelinepcKHx qdwop YTepmanuu, Ascrpyu wu mApyrux 
uTopHi, Kak Glossophyllum  synense sp. n. u Asterotheca  meriani 
ngn.) Stur, wim 2%e HuwKHeKeHnepcKux duop Tepmanuu, Kak Cladophle- 
ei. parvifolia (Compter), Aipteris nerviconfluens Brick u A. Entsovae 
nN. OTO MO3BOIAeT BePXHeTPHacoBble OTMOxKeHuA TleyopcKoro Gaccelina, 
HaHuHn Oosee OO“MLHOFO MaTepHasia Mo cblope, pacCMaTPUBaTb Kak HMKHE- 
Hekelinepckue. IIpu stom con c baopok c p. B. Cpu uc Tlait-Xoa moryt 
He OJHOBOSPacTHbI B Mmpeyesax YKa3aHHOrO MpOMexKyTKa BPeMeHH. 
BIH IIpeAMOJIOXKeHHA O MPHCYTCTBHH TPHACOBbIX OTOMKeHHH HU B Apyrux 
tax IleyopcKkoro Oaccelina, HanpuMep no pp. Heye uv Am3pse (°). OnqHaKo 
l€ MaTepHaJIbI 10 (lope H3 HEYMHCKOH yrvieHOCHOH TOM Hu Mo p. An3pbBe 
BIBaIOT BCe Ke, KaK MH Wperx*le, Ha BbICOKHe TOPH3OHTHI BepXHeHi nmepMu 
ggerathiopsis Clerci (Zal.) Neub. ¢ comyTcTBy1olluM KOMMJIeKCOM) HM moKa 
jOepxKaT AHHBIX [JIA BLIeeHHA 3ecb TpHaca. Mlopa H3 yrJIeHOCHBIX OT- 
HHH p. SaocTpeHHoH (esp MpuTOK p. Ycbl), H3 MewMOpCKUX MecuaHHKOB, 
Ke BOWE COMOCTaBAeTCH C PAOpoli u3 BePXHeMepMCKOM YacTH paspe3a 
JSbBbI (B mpeewax oOnaxkeHuA Ne 32-A Uepuosa). Ito, KoHeuHO, He 3Ha- 
4uTO MIpH MocweWyIOWHX UCCeMOBaHHAX He OyAyT OOHAapyxKeHb ele 
iCOBbIE OTJIOXKeHHA, KoTOpbie B paspese I[leyopcKoro Oaccelina Tenepb 
A3aHbI WasleoOoTaHHuecKkH. GOpa H3 BePXHETPHAaCOBbIX OTJOKeHUH Gac- 
(a He ABJIAeCTCH OPHrHHaIbHOH WM MpwHalwexuT K TuNy KelmepcKon 
Dbl, OCHOBHHIC SJIEMEHTbI KOTOPOH OYeHb yCTOHUMBbI HW WIMpOKO pacmpoctpa- 
1 B Espa3suu. Takoe coo6fiectBo, Kak Glossophyllum, Aipteris nervicon- 
s Brick, Danaeopsis, aBaaeTca OOULHM C (lopoH KypaliacatcKoH CBUTBI 
Horo IIpuypamba MW MO3BOJIAeT MPOBOAMTb BO3PaCcTHOe comocTaBJeHHe 
hie CBUTOH BepXHeTPHacoBpIxX oTsomKeHHH TleyopcKoro Oaccelina. IIpu- 
TBHe B KypallacalicKoH dope emule NanmopoTHuka Bernoullia, tak 
Kak HM B KypalJHHCKOM cBUTe, COMMKaeT CPlOpy STHX CBUT, C OMHOH cTO- 
I, C Popo cpezHero Kelinepa Jlynua Asctpuu un Basena Ul3eiuapuu u 
Hero H Cpeauero Keinepa TepmManun, ac Apyrou cropoub — c dsopot Keli- 
dbopMalnu AHpuxKan Kuta (°),c KoTOpoH TakxKe HMeIOTCH YepTHI CXO- 
wu y meyopcKoHw dsmopp. HecoMHeHHO, ykKa3aHHOe OCHOBHOe CooObuIe- 
BXOMMT B CocTaB cypakalicKoH dopp BamxKupuu, Koropas B. JI. Ipn- 
HM oTHocHsacb K TpHacy. A. JI. AHUIMH,OTHOCH CosepmKaulMe sty dilopy 
K HM3aM BepXHero TpMaca, HO MpH 3TOM HeKOTOpHIe OOMIMe opMpl, 
WMep C KypalliacaHcKOH MIM KeHMepcCKOH NeyopcKOH dsIOpoK, NpHBeeHbI 
T{pyruMu Ha3BaHHAMH, YTO 3aTPpyAHAeT CpaBHeHMe STHX Cop. 
Glossophyllum, mo-BHZMMOMy, ObIJI OCHOBHBIM WICHOM MHOrHX Kellep- 
K (slop, BbICTyMaad BHHX B TOM HIM HHOM MeCTHOM KOMMJIeKce pacTeHui. 
yeHHe ero MOXKeT UMeTb OoubUoe 3HAYeHHE MPH paspadorTKe cTrpaTurpapun 
THHEHTAIDHOrO HU>KHeErO Me3030a CepepHoli Espasun. Ho, uro6Op yOequreca 
MPOKOM pacmipocTpaHeHHU 3TOrO pola, HeOOXOAMMO TepecMOTpeTb HeKO- 
le panee yCTAHOBHBININecA MpecTaBJleHHA C YYeTOM HOBeHLIMX JaHHbIXx. 
Tax, yxke aBHo W3 BepXHeTpHacoBbIx cbiop Tlamupa u Cypakas Opiso 
efesIeHO HeCKOJIbKO BHAOB posa Yuccites, NepBoHavaIbHO yCTaHOBJIeH- 
) 43 HwKHerO TpHaca Bore3. SareM BHAI pola OplviM ONUCaHbI M3 OaccehHa 
Inex (1), MOABUUCh B HWKHEMe3030HCKOM slope BOCTOYHOrO CKsIoOHa Ypaua, 
OTA STO pacTeHHe HeOMpeeeHHOrO CHCTeEMATHYeCKOFO MOMOMKeHHA, HO ero 
eMy-TO BKOUaIH B Cordaitales. Mexyy TeM, OTMe¥YaTKH JIHCTbeB, OTHOCH- 
. «x Yuccites u3 BepxHero Tpvaca p. Wek, cyujecTBeHHO OT/MUaIOTCA OT 
a sToro pofsa— Y. vogesiacus Schimper et Moug.— npoBoalmluM my4kom, 
Joee UCM JIBOHHbIM, B OCHOBAHHMM JIMCTbEB, UTO COJMMRKaeT UX Kak pas c npel- 
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ctapuTesamu poga Glossophylum Krausel. Xora cTpoenve siufepmuca J 
JIUCTbeB C p. MeK HeH3BeCTHO, HO H MO MOp@ouornyecKHM JaHHbIM MO 
YBepeHHO MpefNoularaTb, UTO ecM He BCe, TO OOMbIWad YaCTb «Yuccite 
ONHCaHHbIX H3 BEPXHETPHAaCOBbIX OTM0%*eHHH IOxuoro u Bocroyuoro IIpuypas 
(u Tlamupa), orHocuTca He K STOMYy Posy HM He K KOpj{aHTaM, a K PMHKTOBBIM 
uMeHHO K poy Glossophyllum Krausel. O Bo3MOxKHOH MpHHalexKHOC 
«Yuccites» spathulatus Pryn. us Oacceiiua p. Wnex x Glossophyllum 
JlaBHO elle BbICKa3aJICaA Cpl IPH YCTaHOBJICEHHH HM STOFO posa, MO 3HaKOM BOT) 
ca, W3 BepXHero TpHaca PopMallnH AnpuxKan (°). H. A. Upenos, paszenaa ny 
pefleHHoe MHeHHe CBI, TaK2%Ke OTHEC HEKOTOPHI€ IOKIHTOBHAHbIC JIMCTbA K GI 
sophyllum (?) spathulatum (Pryn.) Schy. 43 BepxXHeTpuacoBblx OTJO*KeHUH Bo 
Talimpipa (°). 

Tlanee — unorga @parmentapupie ocraTKuH sucTbeB Glossophyllum mo 
IIDHHATb 3a JiMcTba Kopfauta Noeggerathiopsis, kak 9TO, 10-BHAMMOMY, HM TT 
H30WIIO pH ompezetenuu doppr Cypakasz. MMenno ToOMbKO oTciosa, Hapa 
«Yuccites», yKa3bilBaloTca TakxKke HM OCTaTKH Mpezmomaraemoro Noeggerathi 
sis. [Ip 9TOM ONHH HCCJeOBATeIH HCHOJb3yIOT HaIMUMe 3fecb KopantTa } 
JIMMUHH APryMeHT JIA «yLPCBHEHMA» OTOReHHH B MIpeseaxX HWKHETO Me303 
a pyrue cuuTaror, uro mpucyterBue Noeggerathiopsis B TpHacoBoli cypaxkalicr 
(bslope ONopaunBaer 3HaveHHe KOPAavTOB LWIA yCTaHOBJIeHMA, B YaCTHOCTH, Te! 
cKoro BospacTa. | 

Oguaxo pox Noeggerathiopsis na Pyccxot nuatdopme, Y pase u Cu6upy, | 
rpayupyA NO MeIKOJIMCTHBIX (OPM, HCYe3 y2Ke K KOHLY BePpXHeH NepMH, ycTYT 
MecTO XBOHHbIM, THHKTOBBIM WH ApyruM rpymnaM, NOABUEWIMMCH yKe B Bep? 
maseoson. TlosroMy ocraTKH U3 BepxHero TpHaca Cypakan Hy K]at! 
B TULATeIbHOH MpoBepKe: He OKAKYTCA JIM OHH NpHHaWeKauluMu Tak 
K Glossophyllum, kak s3To cayuusocb c «Noeggerathiopsis» u3 cpeaqH 
Kelinepa Jlyuyia B ABCTpHH HM Kak Mpegnomaraer Kpel3enb ua Noegge 
thiopsis 43 pata ToHKuHa. Ha ocHOBaHHM MpeBapHTesbubIxX ompeyeser 
OOPbIBKOB JICEHTOBHHBIX JIHCTbeB He CJIelyer mocnemHo, NO Kpalne M 
B Cepeppolt Eppa3uu, ycranaBiupatb Noeggerathiopsis B Me3o30e HM CMMI? 
TOPOIMJIHBO CUHTATb 8HaYeHHeE STOFO Poa JIA NCPMCKOFO BO3PacTa ONOPOUeEHHI 

Mrak, H3y4eHHe PacTHTeJIbHbIX OCTATKOB H3 CKBaxkKUHbI Ne JIK-5 B 6accel 
p. B. Cpu uc p. Xe-Sru B Ilai-Xoe nosBouser Tenepb C HECOMHEHHOCI 
YCTaHOBUTb BepXHeTPHacoBble OTMOKeHHA WH B CeBepHom IIpuypanbe —B . 
YOPCKOM Oacceline, OXapaKTepH3SOBaHHbIe TOM Ke CaMOH, WIMPOKO paciupoct 
H€HHOH HW>KHe-cpeqHekelinepckol dopo, Kak H B ]OxuHOoM IIpuypanpe. IT 
3HAKH YIJICHOCHOCTH B 9THX OTJIOMKCHUAX YKA3bIBAaIOT, UTO yrmecOpas0BaHHe 
OFrpaHHYMBaJIOCh 3feCb Ne€PMbIO, HO MpOMOsMxKasiocb (HH BOSCOHOBHJOCS) | 
Tpuvace. CiefopaTesbHO, BepXHeTpHacoBasd yIvieHOCcHad Tosa Oaccelina p. 
ClHi HOuKHa OTHOCHTLCH He K MeyOpCKOH CepHu, a K XeHsarMHCKOH, Oye 
B KaKOH-TO Mepe CHHXPOHHUHA BEPXHETPHACOBLIM OTIIORKeHUAM Ilali-Xoa. - 
JIM TIpH 3TOM yYeCTh MpexKHe yKasanHA Ha NpPeABapHTeJbHbIe ONpeReNeHUs 
Oojlee HYWKHUX TOPH3OHTOB XeliATHHCKOH CepH TaHOUHBIX pbiO, HMeIONIHX 
M€pMCKHH, a CKopee 90TPHacoBbIli COIMK (*), TO, MO-BHAHMOMY, BCA XeliarHHe 
CepH A OTHOCHTCA yxKe K TpMacy, M paspe3 nepmu TleyopcexKoro GOaccelina 3aK 
YHBaeTCA BePXHEIIepMCKOH MeyopcKoh cepuelt. } 


| 
Teonornyeckui WHCTHTYyT Toctynusa 
Axajlemuu HayK CCCP 23 II 1959 


IMTUPOBAHHAS JIATEPATYPA 


1M. H. Bpux, Tp. BCECTEH, 1952... 2 E..B. Bouxosa,.3an..Beepocua 
pan. oOm., u. 64, Ne 2 (1935). %H. A. Iepegos, C6opH. crateli no eva HC 
Turpadun, B. 7, Mucr. reon. Apxtuxu, 1958. 4 H. B. IImenes Matep. Copenh 
HTOraM Teo. H PeOwJ.-pasB. paOoT, NpOBeReHHEIX Ha TeppuTopuH omu ACCP 1948—1 
(1955). ® A. JI. Anotun, Usa. AH CCCP, OMEH. Ns a 5A (1986). DC. B. 
rdwaj, H. P. Singh, Palasobotanist,. 5,\-2.<4956)¢ st) To Ge Hi addse Arkiv ft 
LT ne (GIS 222 §R. Krausel, Palaeontographica, 77, Abt. B, Lief. 2 (19 
* H. C. Sze, Paléontologia Sinica, Ne 139, New Series A, Ne 5 (1956). 


684 


Hornann Axkayemun nayr CCCP 
1959. Tom 127, N 3 


PHOT OJOR ail 


T. M. AKOBJIEBA 


UIEJIOUHAA SOCPATA3SA MAKPO®ALOB, PASBHBAIOWIUXCHA 
M3 JIMM®OLLMTOB KPOBH JIOWAAU IN VITRO 


(I]pedcmaeaeno akademuxom A. H. Baxyaesoim 6 1V 1959) 


| B qanHoi paOore Oblio mposouKeHO UCCeEOBaHHe ONpeseeHHuA MeCT aK- 
BHOCTH (pocibaTa3bl B MakpodbaraX, Ppa3BUBaIOMUXCA U3 JMMPOWMTOB KPOBU 
maqu in vitro. KybTupupoBaHve JIeHKOWMTOB KpOBM Jolla mpoBoxusu 
/CelHaJIbHbIX MaJICHbKHX uallleuKaX B TepMOcTaTe MpH Temmepatype 38°. 
pes 24, 48 u 62—64 uaca KyAbTHBUPOBaHUA COMepXKUMOe YaLeUKH OTILeEHT- 
adyrupopaiu. Ilpospaunyto CbIBOpOTKY OCTOPOXHO OTTATHBaJIM MHMeTKOM, 
TaBLUHeCA Ha JHE MPpOOUPKH JI€EMKOWHTbI! HAHOCHJIN MO KalJIsiM Ha mpeqMer 
J@ CTeKa HM TOTOBUIM Masku ('). Kak ToJIbKO Ma30K MOJCbIXayl, ero Hemeji- 
‘HHO (PHKCHPOBaJIH alleTOHOM, OXJIax%K@HHbIM JO TeMuepaTypbl 5—9°. Onpe- 
seHHe AaKTHBHOCTH docdaTa3bl NpoBOANIH cormacHo MeTogzy Tomopu, uHe- 
<OJIbKO HaMH YTOUHEHHOMY H MOZpoOHO onHCaHHOMY B IIpesbllyuux paOoTax 
3). .B xKauecTBe cy6cTpaToB ObIIM UCNOMb30BaHbI aleHosuHTpucocdopHar 
nemota (AT®), puOoHykseuHOBaa KucsoTa (PHK-1!)* u Na-f-rauyepodoc- 
at (*); pH uukyOalnoHHOrO pacTBopa BapbupoBaJiM B Mpesemax oT 7,5 Ho 
6; Bpema uHKyOalluu OblIo OKOO | yaca. Mecta akTuBHocTH docdata3bl mpu- 
Hpetasiu KOPH4HeEByIO, MOUTH YepHy!O OKpacky. 

Tipu KyabTuBupoBaHHu B CbIBOPOTOUHOH cpeye 303HHONbI H HeEHTpodupl 
© HCMbITbIBAIH HAKaKHX MOpdosorMuecKux mpeoOpasoBanul. Helirpodupi 
HeEKOTOPHIX CJIyuaAX ObICTpO NOrHO/H, B HEKOTOPbIX YaCTb HX COXpaHsAMAach U 
ora ObITb HaOsOqaema axe yvepes 62—64 uaca KyJIbTHBUPOBaHHA. Do3sHHO- 
WJIbI Goee yCTOMYMBbI, H UX BCera MOXHO ObWIO HaOOAaTb B JOCTaTOUHOM 
OMUeCTBeE Yepe3 TaKOe Ke BPeMA KYyWbTHBUPOBaHUA. IIpn ucnoJb30BaHHH B 
auecTBe cy6ctpatos AT®, PHK u Na-f-rauuepodocata uw mpH pa3sJIM4HbIX 
H uukyOallMouHoro pacTBopa soKau3alua (ocdatTasbl B HeliTpodusax U 203H- 
otpulaxX Takada Ke, KaK BTaKOBbIX B CBeXKENOYYeHHOH CbIBOpoTKe. MoH Io- 
OPUTb JIMIIb O HECKOJIbKO Ooslee CaOOH HHTCHCHBHOCTH OKPaCKH, H TO He BO 
cex cayyaax. Ilostomy Bonpoc 06 s03HHOuNaxX uM HeliTpopuax B aHHOH 
adore OOuIbllIe pacCMaTpMBaTbCA He Oyler. 

Kak yxaspipaet I. K. Xpyuos (°), Mopdbosioruueckve H3MCHCHHA Ip KYJIb- 
ABUPOBAHHM HavMHalOT NpeTepneBaTb JHMQOUMTbI MH MOHOLMTHI, NocweqoOBa- 
JIbHO IpeBpalliadcb CHatasla B MOHOMACTbI H 3aTeM B Makpodbaru. MbI B JaH- 
Of paOoTe paccCMaTPHBaJIM TOJIbKO JIMUIb H3MCHCHHA JIMMCPOILMTOB. 

Ilpu peakuuax Ha OOHapy2xKeHHe MeCT AKTHBHOCTH (ocHaTasbl B JIeHKOWNTAX 
a3KOB CBexKell KPOBH JOA MpH MHKyOalMOHHOM BpemeHH | yac M MeHbIIe 
MM@OUMTHI Obl 3aMeTHEI TOJbKO Kak TeHH WJIM COBCeM He ObIIM 3aMeTHHI, 
aKOH Obl U3 HCMOJIb3OBaHHbIX B KayecTBe cyOcTpaTOB NpemapaT MbI HM ynOoT- 
eOJIAIHM. ITO MOXHO CKa3aTb O BCeX THMAaX AHMPOWNTOB — OoJIbUIMX, CpeqHUX 
MaIbIx. M3yueHHble HAMM H3MeCHeHHA JMMOUNTOB IPH UX KyJbTHBUPOBaHHH 
eCOMHEHHO OTHOCHJINCb K CpeHHM HW MaJIbIM JIMM(OLUTAaM. OTH Ba THA JIMM@o- 
UTOB MbI He pasfesIAIM, TAK Kak MOOOHOe passemeHHne TpeOoBawo Ob! celHab- 
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* TIpemapar onucaH B crTatse (?). 


HbIX OKpacoK H CnelvabHoll paOorbl. Ha6mogaTb npecOpasopanne MMpounT 
B NOMMOWaCTbI M 3aTeM B Makpotbaru MOMKHO ObWIO TOKO pH pH nukyOano} 
Horo pacTBopa 8,2 H Oovlee ULeOUHBIX erO 3HaYeHUAX, HanOovlee 2Xe YETK 
KapTuHa Obiia npu pH 9,0—9,6, Kakoli Obl u3 TpeX yKa3aHHbIX Mpemapari 
HU Obl Obl UCMOIb30BaH B KayectTBe cyOcTpata. IIpu Oowee KHCJIbIX 3HaYeHMS 
pH nowu6nactbt u Makpodbarn Ob MpOCTO He 3aMeTHBI. 

PaccmoTpuM Tenepb, Kakve H3MeHeHHA mpeTepmeBaloT AMMOILNTEI reg 
KYJIbTHBHPOBaHHH UX B CbIBOPOTOUHOH cpeke MPH MPHMeHeHHH HallieK MeTOHE 
Ha OOHapy2KeHHe MecT akTuBHocTH cocdatasbl. Upes 24 yaca KyJIbTHBUPOBaH} 
Mp OKpacKe Ma3Ka a3yp-303HHOM HJIH KaKMM-JIHOO [pyruM FHCTOJOrMyeCKY 
METOJIOM MOXKHO ObIIO Ha6sIOaTb AMMMOWMTbI, CKOMMBIUHECA MO KpaiM Ma3K 
Apa ux cTavOBMJIHCh Oosee CBETBIMM, WHTOMIA3Ma aMeOonAHON. Payom c HUN 
BCera MO2XKHO ObWIO BHJeTh JMM@OUNTH aOcosOTHO HeHu3MeHHBIIHecA. [loci 
IIDPHMCHEHHA METOAMKH Ha OOHapyXKeHHe MECT AKTHBHOCTH CocaTa3bl IPH MK 
6all\HOHHOM BPeMeHH He GOoble OFHOTO Yaca JMMMOMMTHI, KaK MpaBuJlO, Bi 
TaK %Ke OCTaBaJIHCb HJIM COBCEM H€3aMeTHBIMH WJIM 3aMeCTHBIMH KaK CJ1aOble TeH) 
STO MOXKHO ObIIO Ha6sIOaTb CO BCEMH HCMOJIb3OBaHHbIMH HaMH B KayecTBe Cyl 
CTpaTOB mpemapatamu. 

TombKo B peAKuX clyyanx uepes 24 uaca KYJIbTHBHPOBaHHA MOXKHO OBI! 
BCTPeTHTb JIMMOWHTHI C OKPaleHHOM B TEMHO-KOPHYHEBHIM WBeT MMTOMNJIa3MOl 
uTO BOOOIIe XapaKTepHO JIA CJeMYIOULNX CYTOK KyJIbTHBUPOBaHHA. 

Uepes 48 uac. KyJIbTHBUPOBaHHA OOUlaA KapTHHa Ma3Ka MeHAUIAach; Mpeobps 
3YIOWWecn JIMMCOUNTH CTAHOBUJIHCh 3aMeTHBIMH. Hev3MeHHBLUMeCsA JIMMOWNT 
BCe Ke ObWIH 3aMeTHH! TOJIbKO C JONOMHUTEbHOK THCTOJOPHYeCKOH OKpacKol 
IIpeppallenne pa3JIHUHbIX JIMMPOWMTOB B Makpodbarv MpOUCXOLMJIO C Ppa3JIMUHO: 
CKOPOCTbIO HW NOSTOMY Ha OJ[HOM HM TOM %K€ Ma3Ke€ MOXKHO OblIO HaHTH KaK HeHE 
MeHHBIIMeCA JIMMPOUNTH, TaK WH MepBble cTaMuH MpeBpalleHHA UX B NOME 
CTOB M MakpodbaroB B pa3rape cBoelt cbarolluTapHOH JesTembHOcTH. KapTuH 
«48-yacoBoro» Ma3Ka COxXpaHsulacb HW uepes 62—64 uaca KyJIbTHBUPOBaHHA 
MOSTOMy HaHOoslee pallMOHaIbHO paCCMOTpeTb TpeBpalleHHe JIMM@OWNTO 
B MakpodarH Ha OJHHX HW TeX %Ke Ma3kax, 3apUKCHpOBaHHBIX yepes 48 } 
62—64 uaca. 

HyKe MbI JlaeM OnMCaHue MpeoOpas0BaHHA JIMMOWMTOB B Makpodaru mp) 
KYJIBTHBHpOBaHHH HX B CbIBOPOTOUHOM cpese C HCNOMb3OBAHHEM B Ka4eCTBi 
cy6ctpatos ATP, PHK u Na-f-ranuepodochata, npu pH 8,2—9,6. 

Ilutonia3sMa sIMMoWnTa HaunHaJla YBeJIMYMBaTbcA WM mpHoOperaa Hempa 
BHJIbHYIO aMeOOVAHY!O (POPMY NOABYXKHOK KJeTKH. Spo CTaHOBUJIOCb CBETJIBIM 
MOUTH HEOKpalleHHbIM. Takyl0O KapTHHY MbI MOrJIH HaOWOLaTb MPH UCMOb3O 
BaHHH B KayecTBe CyOcTpaTOB BCeX Tpex MpenapaToB. ApHmUKO cTaHOBMJIOC! 
OTYETIMBO 34MCTHBIM, HO NOUTH HCOKPale€HHbIM B CJIyuae, ECM B KavecTBe cy6 
crpaTa ucnomb30Banacb AT®, wu uHTeHCMBHO OKDPAalIeHHbIM, eCIM HCMOsIb30Ba 
jlacb PHK; c Na-B-rauuepotbocatom HalMuve AApbilika HaM HaOs1O,aTb Mpo 
CTO He yflamocb (puc. 1, Ja u 6, 2, puc. 3, a uw 6). U3menenua ugyT anbiue 
Pasmepbl WHTOMIa3Mbl HW spa KJeTKH HaunMHaM Bce Oonee yBeMUUBAaTbCA 
U[nrona3Ma mpi STOM OCTaBaslacb BCe TaK %Ke€ HHTCHCHBHO OKpalllennol. App 
MpOLOJKaJlO ObITb WIM HE OKPallleCHHbIM BOOGIE, HIM OKPalIIeHHbIM c1a60, Be 
POATHO 3a CUe€T HHTCHCMBHO OKpallieHHOM WMTOMMAa3MbI, HAXOLAMeHCA Hal ALO 
(He Halo 3aOpIBaTb, 4TO Nepey Hamu He cpe3, a Ma30K). Ha 9Toli craquu pa3BH 
THA AQPbIUKO CTAHOBHJIOCb HHTCHCMBHO OKPalJ€HHbIM IPH HCMOMb30BaHHH B Ka 
yecTBe cyOcTpaToB BCeX Tpex mpenapaTos (pune. 1, 4). 

Ha stoi crayqun sMM@OUNT y2xKe€ MOXKHO CUNTATb MpeBpaTHBLIMMCA B NO 
an6nact. 3atem nowMOsactT CTaHOBHJICA MakpocbaroM: OH HauHHa (paronn 
THpoBaTb. Pasmepbl Makpodbara MO cpaBHeHHIO Cc AMM(*OLMTOM Obl OueH! 
OouIbLMMH. Becb On Obl MONON (arOWMTHPOBaHHBIMH OOOMKaMH KJICTOK KpOBH 
rlaBHBIM OOpasoM HeliTpodusoB, sosuHoduso0B u aumdownTos. O6nomKu Heli 
TPOPUIOB H SO3HHOUOB ObWIH HHTCHCHBHO OKpallleHbl B YepHO-KOPHUHEBBII 
IBeT B TeX Ke YaCTAX, YTO HM B COXPaHUBUelica KNeTKe; cbarolNTHPOBaHHble *K 
JIMMPOUNTHI TaK Ke MOUTH BCe GeCIUBeTHHI. 
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Puc. 1. /—3 — npespamenue mumMouutToR B nomu6macTE: 1 — cy6ctpat—AT®, kyabTuBu- 
popanue 48 yac., pH 9,0 (a — unky6auna | uac 6 MuH., 6 — | uac 20 muu.); 2 — cyOcrpat — 
Na-B-rauuepodochatT, kybTHBUpoBaHHe 24 yaca, pH 9,0, uukyOauun | uac; 3 — cy6crpaT — 
PHK, kyabTuBuposaune 48 uac., uHKyOauna | uac (a —- pH 9,0, 6 — pH 9,3); 4 — nonu6aact, 
cy6ctpat — ATO, kyabTHBupopanne 48 yac., pH 9,6, uuKyOauna | yac 10 Muu.; 5, 6 — makpo- 
dbaru: 5 — cy6ctpat — ATO, kyapTupupopanne 48 uac. (a — pH 9,0, unky6auna | uac 6 Mux., 
6—pH 9,5, uuxyOauua 1 uac; 6 —cy6ctrpar—-PHK, kymbTHpHpopanue 48 4ac., 
pH 8,5, uuky6auna 1 uac; 7 — kneTKH rucTHonqHOH chopmbl, cyOctpat — PHK, kybTuBHpo- 
panne 48 uac. (a — pH 9,0, unxy6auna | uac, 6 — pH 8,4, uuxyOauna | uac). 806. Yeenu- 
yeHve pH penpoxyuupopanun: /—4 — oxono 2X, 5—1,5x, 6,7—1 : 1 


MAH, tT. 127, Ne 3, Akopaecsa 


Apo Makpotara ocTaBaJlOcb WHOra elle 3aMeTHbIM, HHOFa CTAaHOBUJIOCA 
HUHBIM TOJIbKO Nocyie peakituH Mewbrena, HM TO He BCera, TAK KaK peakIlHI0 
breHa Japa (arowuUTHpOBaHHble OcTaTKH ayep Apyrux seikKownToB. Az- 
KO CTAHOBHJIOCb MeHEe OTYETJINBbIM, a 3aTeM MepecTaBaJlO ObITb 3aMCTHbIM 
Bb osaiw 6,:6). 

epes 62—64 uaca KyJIbBTHBUPOBaHHA, a MHOra yxKe u Yepes 48 yac. MoxHO 
DeTHTb MakKpodarn, HAXOAALHECA Ha NYTH MpeBpallleHuA B PHCTOHHbIe KeT- 
OcOGeHHO BaMeTHbIe MPH UCMOL30BaHHU B KauecTBe cyOctpara PHK. Hypo 
HauMHallO KpaCHTbCA B YepHO-KOPHYHEBHI WBeT, WMTONNA3Ma CTaHOBHMJaCcb 
JOM UW HavwHasla 3aHHMaTb OovIblo0e MpOCTpaHCTBO, MeCTaMH OHa CosepxKaua 
» (PaOWMTHPOBAHHble BKJIOUCHHA. SLAPbILIKO CTAHOBHJIOCb COBepLIeHHO He- 
eTHbIM (puc. 1, 7a u 6). 

Takum o6pasom, IIpH HCNOb3OBaHHH B KatecTBe cy6cTtparos ATM, PHK 
a-B-rauuepodochara npu pH 8,2—9, 6 JMMOWMTHI CBEXKEMOMYYCHHOH CbIBO- 
KM He MOKa3bIBaloT aKTHBHOCTH dbocdarasbi M Ha Ma3Ke IIpOCcTO He3aMeTHBI. 
a JIMM@OWUMT HAYMHaeT MpeBpallaTbcA B MOMHOMACT, BOOMbUIMHCTBE CTy4aeB 
e3 48—64 uaca KYyJIbTHBHPOBaHHA, B ero WMTOMMa3Me MOXKHO HaGwOLaTb 
€HCHBHOe YePHO-KOPHYHeEBOe OKPalIMBaHHve, XapaKTepHoe JIA MeCT AaKTHB- 
TH ocatasbl. Ora HHTeCHCHBHAA OKPacKa WHTOMMAa3Mbl COXpaHaetTca y MO- 
jlactos. B MakpodaraxX OHa UWeuIMKOM MaCKHpoBaHa (parolluTHpOBaHHbIMH 
MOUCHHAMH, a MPH MpeBpallleHHu Makpodbara B THCTHOWHT AKTHBHOCTb qpoc- 
"a3bl B WHTOMIaA3Me CHOBa YMeHblaeTcA, MOUTH uCUesaeT. Apo MuM@ouuTa 
TomHOacTa He NOKa3bIBaeT AKTMBHOCTH (ociaTa3bl HW KaKeTCA JIMIWeHHbIM 
YKTyp, OMHaKO peakituaA DesbreHa yOexKAaeT B TOM, YTO CTPYKTYypbI Apa 
ibl. [Ip npeppalleHuu Makpodbara B rucTHOu_Hy!0 (OpMy KJIeETKH MbI HaOw10- 
‘M BOSHHKHOBeCHHE AKTHBHOCTH (ocdatasbl B Ape, CCIM B KayecTBe cyOcTpata 
a ucno1b30BaHa PHK. Ilpu npespamenuu uMoluta B NOMHOMAacTb! AQpbILL- 
TaKKe OKa3bIBaeTCA WHTCHCHBHO OKpalleHHbIM. OHaKO eCJIH B KayecTBe 
\cTpata UcnoMb30BaTb ATO, To 3TO OKpalliNBaHHe HaOwIOMaeTCA He C MepBbIX 
MH mpeppalleHna. 

OntuMasbHoe 3HaveHHe pH uHkyOaltHoHHOrO pacTBopa 9,0—9,6, xoTA ak- 
sSHOCTb JelicTBUA CpocdbaTa3bl BO3MOxKHa MW upH pH 8,2. JloKanu3sayua mecT 
-MBHOCTH (pocdbaTa3bl OMMHAKOBA JIA BCeX TpeX cyOcTpaTOB Ha BCeX CTaHAX 
sBUTUA Makpodpara. IloremHeHue sAgppluika c PHK, ucnowb30BaHHOH B Kaye- 
e cyOcTpata, MpONCXOHT HeCKOJIbKO paHble, 4YeEM B CJIy¥ae, eCJIHM B Kaye- 
e cyOctpata ucnomb3yetca AT®; Bo3MO2%xKHO, 4TO 3TO 3aBHCHT OT TpyHOCTH 
JHHKHOBeHHA cyOcTpata Yepes COONOUKY Apa, KOTOPaH Ha paHHUX CTaqMAx 
sBUTHA Makpothara MOXKeT ObITb MOTHee, YeM Ha Ooviee MO3MHUX. Bce ykKa3aH- 
» TOBOPHT O TOM, YTO B LaHHOM CJly¥ae MbI HMeeM jeN0 C HecneLupuyeckou 
NOouHOH doctbatasoii (MoHOacTepason). 

Mbi 3HaeM, TO Ha Ma3KaX, IIPHPOTOBJICHHBIX M3 CBEXKENOYYCHHOM ChIBOPOTKH 
i WHKYyOalluH MposomKUTeNbHOCTbIO He Ooubue | uaca, OONAPyXKUTb Ha- 
IMe WLeOUHON cboctbaTa3bl B UHTOMMIA3Me H Ape JIMMPOWMTOB He yaBaJIOCb. 
HakO uepes 48 uac. KYJbTHBUPOBAHHA B WHTOMIa3Me HW AMPbILUIKe sHM@OLLU- 
» Hpeppalilaiouluxcs B NOMMOMACThI, MOABJIACTCH MCKJNOUNTEIbHaA AKTHB- 
Tb UeOUHOH cpoctbata3bl. Bo3MoOxXHO, YTO STO CBA3AHO C CaMUM TIpolleccom 
BPAMeHHH JMMoWNTa B NOMONacT, a MOKeT ObiTb, C MOABeHHEM cr0coO- 
TH K JIBH2KeHUIO WH (ParoluTOsy. BosMoxHo, YTO ITOT bepMent B J\abHellem 
1 IpeBpauleHHu nNomMONacTa B Makpodar Gyner IIPHHUMaTb yuacTue B Mpo- 
cax nepepaOorku (barolluTHpOBaHHbIX OOJIOMKOB KeTOK KpoBu. Ilo VT. K. Xpy- 
By, Makpotbaru, nepepaOoTaB MpOAyKTbl pacnasla 3epHUCTHIX (opM, Bo3zeli- 
yIOT CBOUMH aKTHBHbIMH (PepMeCHTHbIMH CHCTeMaMH Ha MHOTHe KOMMOHECHTHI 
;OPpOTOUHOH Cpebl H OMHOBPeMeHHO OOoralllaroT ee nepepaooTaHHbiMy MMH 
yWLYKTaMM pacnaya cnelMaJbHbIX MeHKOWUNTOB. Takum o0pasom, lpHoopere- 
. CbIBOPOTKaMH AKTHBHBIX CBOMCTB, NOC/I€ KYJIbTHBHPOBaHHA B HUX Jel KOLLM- 
, H€ €CTb mpocTo OOorallleHHe BbIAeeCHHbIMH CHeMMaJIbHBIMH JICHKOWMTaMH — 
OTeTHYCCKHMH JeMKOWMTAapHbIMU «TpetboHaMH»,— HO CJIOMKHbIN Mpolecc me- 
aOoTKH Cpebl MOA BJIMAHHEM AKTUBHIX KseTOK, Makpodaros (*). B pesyuib- 
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Tale 3TOPO MPOHCXOAMT CO3,aHHe AKTMBHBIX BeL[eCTB, HEOOXOMMbIX JIA 
CTAHOBUTCJIbHBIX IPOWecCOB B TKaHAX. OTHM MOXHO OOBACHUTh YCIelIHOe Tp 
MeHeHHe «JleHKOMNTAPHOH CbIBOPOTKM» K JIeYeHHIO TPyAHO 3axKUBaIOUlMX Pa 

IIpn fambuefiumx mpeo6pasopanuax Makpodpara MbI HaOsofan Having 
(poctbaTa3bI B ero sy[pe, ecu B KavecTBe cyOcTpaToB OblIa HCNOMb3SOBaHAa PH 
Bo3MoxKHO,YTO TaKasl THCTHOMAHaA tbopMa KNeTKH HaXOQUTCA Ha MyTH K rMOes 
HM 9TO BHISbIBAeT NepeMelleHHe (ociaTa3sbl H3 WHTOMIASMbI B AApPO. 


THBHOCTH (poctbaTa3bl MpOUSBOAMIOCb Ha Ma3KaX, MPHPOTOBJICHHBIX NOC Wer 
pudyrupopanus sefikolwTapHoli cbIBOpoTKH. OveHb BO3MO?KHO, UTO WeHTPA@ 
PMpOBaHHe MPHBOAUT selKOMNTE M MaKpodbaru B COCTOAHHe HX HaHOOJIbIMK 
aKTHBHOCTH. 


Uuctutyt mopdomoruu »%uBoTHEIX uM. A. H. Cepeplosa TlocrymHJ1o0 | 
Akazemun Hwayk CCCP 4 1V 1959 


IWMTHPOBAHHAS JIATEPATYPA =: 


Ty. K. X py mos, Poab melkoluTos KPOBH B BOCCTAHOBHTeJIbHbIX MpPoOleccaX B TKAHA 
M3q. AH CCCP, 1945. *T.M. AxKopaesa, JAH, 109, Ne 5, 1035/(1956). e TH 
Akosaesa, JAH 110, No 1, 145 (1956). 41. K. Xpymos, Axtosan peu, neil 
WHTapHble (akTOPbI B BOCCTAHOBHTeCAbHbIX Mpoueccax B TKAHAX, M., 1958, cTp. 3. 
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Jloknaynn Akayemun nayr CCCP 
1959. Tom 127, Ne 3 


ITEHETHKA 


E. H. YCTHHOBA 


K H3Y4EHHIO MY)KCKOH CTEPHJIBHOCTH Y KYKYPY3bI 


(IIpedcmaenexo axademuxom H. B. Luyunoim 16 III 1959) 
IIpu paspemenun npo6iembl rHOpuqubIxX COpToB KyKypy3bi GouibloH mpak- 
eCKHH MHTepec MpeACTaBJIAeT MCNOMb3OBAHHE ABJICHHA MYy2XKCKOM cCTepHsib- 
TH Y MaTepHHCKHX (PopM JIA yelWleBJIeHHA MPOW3BOACTBa THOPUHbIX CeMAH. 
Usyyenue My2kckoli cTepusibHocTH y KyKypy3bI Begetca B CIA c 1931 r., 
K HaCTOAULeMy BpeMeHH NO STOMY BOMpocy onmy6uKOBaH pA paoorT, H3 KOTO- 
‘X MBI COLIJIEMCA TOJIbKO Ha HeKoToppie (°,"1,1”). YcraHoOBJIeHO,YTO y STO KyJIb- 
DbI CyWeCTByeT Ba Bua MYXKCKOli CTepHIbHOCTH, Mepemaloulelica 10 Hacieg- 
CTEPHJIbHOCTb, OOYCJIOBJICHHaA HapylWweHHeM MelHO3a, HM CTePHJIbHOCTb 
mula3MaTuyecKkas. 
B wactosxmee Bpema B CUIJA nomyyeH Matepual pa3MuHOrO MpoucxoxKJe- 
1, OONaqatoulMH WuToMMa3sMaTHyecKOH My 2XKcKol cTepHsbHocTEIO § (°, ®, }). 
I}uronormyeckoe uccuieqoBaHHe (opM C WHTOMMa3MaTHYeCKOH My KCKOH cTe- 
NMbHOCTbIO, IpelmpHHAToe Pogcom u gp. (°,°,11,1"), noKa3al0, 4TO B JaHHOM 
J4Yae CTEPHJIbHOCTb MbWIbUbI ABJIACTCA CJIEACTBHEM JereHepallHu WHTOMMA3MbI 
BPeMA pocta HU Pa3BUTHA MbIIbUeBbIX 3epeH Mocse MeHo3a, KOTOPbI MpoTeKaeT 
, KAKHX-JIHOO OTKJIOHEHHH OT HOPMBI. 
|¥Y uac B CCCP pa6oTs! no u3y4eHHIO MYKCKOH CTeEPHJIbHOCTH HauaTbl Cc 
i T., OHH B OCHOBHOM BeyTCA CesIeKIMOHepaMH Xa KHHOBbIM u TaleeBbIM 
}), H y2xKe MMeIOTCA MpaKTHYeCKH WeHHbIe (OpMbI C My2XKCKOM CTEPHJIbHOCTbW. 
B HacToaulem CooOWeHHH M3JIOXKeHbI pe3yJIbTATh! WHTOJOFHYeCKOrO aHaH3a 
bx (bopM Kykypysbl cemekunu Faneesa (1), nomwy4eHHEIx c KyOanckoli onbiTHort 
intun BcecoosHoro MHCTHTyTa pacTeHHeBoscTBa: CylaBa cTepHsibHaad (mpo- 
ba ru6pvy), CAMOOMbINICHHaA JIMHUA CTepubHad 44 (4-ro HacbIleHHA) HU Ca- 
DMbIWICHHaA JIMHHA CTepusibHan 64. 
_Otu (popMbI OblIM MOJYYeHbI B PesybTaTe OTOOPa M3 CAMOOMBIWICHHIX JIMHHH 
iocmeyromero cKpellMBaHuA Mexpy coOolt (3). 
'Bce stu paOoTbl MpOBOLATCA BCeseKWMOHHOM Miaue. 113 waTomormuecKkux pa- 
P 110 W3y4eCHHIO MYXKCKOM CTePHJIbHOCTH B pyCCKOH JIMTepaType MMeeTcA 
4a padota (°). Matrepual fa WuToorMuecKoro aHasu3a coOupavica B 
7 r. wa JlenuHcKuX ropaxX, Ha OMbITHOM y4YacTKe KadbeApbl JapBHHu3Ma 
'Y, B pa3uble (basbl pa3BUTHA My2KcKuX couBetuh (c IV no VIII stanbi opra- 
eHe3a) Hu OOpaOaTbIBasIcd MO OOMeENPHHATOM IWMTOMOrMYeCKOH MeTOAUKe, 
MpoBeeHHu HacTosimeH padOoTbl mpHuHumaa yuactrue M. A. Oguntosa. 
pay C MpHrOTOBJeHHeM MOCTOAHHIX MpemapaTOB MpHMeHAaCb MeTO.uKa 
JIM3a MIbIIbIbI B alleTOKAaPMHHE C MpocBeTVeHHeM B XOpasrugzpare. JIA on- 
eleHHA KpaXMaJla B MIbIIbie MpHMeHsAIacb OKpacka no I’pamy clHpTOBbIM 
‘rsopom KJ. B KauecTBe KOHTpO/IA JIA CpaBHeHUA Oblla B3ATA MbiWIbIa 
THJIbHBIX (bopM: KaGOapgunckan Oenad 3yOoBuqHaa wu Cnapa rMOpuanas. 
BCeX CJIyUaAX MbWIbUeBbIe 3EPHa H3YYAJIHCb WB IBETOUHBIX MOUeK Pa3HbIX Ya- 
fi COWBeTHA, a HMCHHO — H3 I[BeETKOB TvlaBHOH OCH UM OOKOBBIX, IpHYeM UTOOBI 


ee 


TAaBHTb MpecTaBseHve, KaK HeT Pa3BUTHE TIbIVIbIeBbIX 3epeH NO MWIMHE 
fi mepBoro M BTOpOrO NOpAAKa, OHM UCCeMOBaJINCb W3 BePXHeH, CpeHeH H 
KHelH uacteli KaxKJOH OCH. 


JRAH, 1. 127, Ne 3 689 


Ilpu mpocmorpe coupernit 20 UBeTeHHA (B dase no3qHel TpyOKH) yxKe MOK 
OMPeMeHTb CTENCHb CTEPHJbHOCTH TOM WIM HHO POpMbl, n6o, Kak mpaBu 
y CTepHJIbHbIX (POPM MbIIbHHKH B UBeTKaX MeHbIUMX Pa3MepOB, CMOPULCHHBIK 
H IIbIJIbILbI B HHX MaJlO; CaMO COMBeTHe HMeeT MeHbUe OOKOBBIX CCeH WH MeHbII 
IIBeETOUHBIX MOYUCK H KOJIOCKOB. ii 

Vi3yyenne OHTOreHe3sa apXeCHOPHaJIbHbIX MH MaTe€PHHCKHX KJJeTOK TIbIJI BIL 
B Mmpollecce UX mpeoOpasoBaHHA B MbIIbUeBbIe 3epHa MOKaSaJiO,4YTO Kak MePBOE 
TaK M BTOpoe jleeHue Melioga IIPOXOMMT Yy CTePHJIbHBIX (U43yYCHHBIX HaMy 
cbopm 6e3 KaKux-su60 oTKoHeHHH. B mpodazse mepporo JereHuA, Ha cra 
3HTOHEMbI MH JMMJIOHEMbI, MpOHCXOQNT KOHbIOré 
IMA TOMOJIOTHYHBIX XPOMCCOM H COpasoBaHy 
10 6uBanentos (2n=20). B quaKuHese GuBavek 
Tbl pe3KO yKOpauHEaWIcA HW MpeCTaBJIeHbl , 
Bue KOPOTKHX H MJIOTHBIX KOMOYKOB, OHH pag 
moviararoTcsa mo neprdepuu spa Ons Oost 
Ku (pue. 1). AppmKO coxpaHseTcaA TOJbK 
B PpaHHeM JIvakuHese. B Hayasie nepEoro ene 
HMA MeHO3A NPOKCXOMMT MHTO3 B KJI€TKaX Té 
nmeTyMa, KOTOpbIM y KyKypy3bl pasBHEaeTcA N 
ceKpeTOPHOMYy THNYy; KO BpeMeHH HacTy mien 
J\MaKvHe3a TaNeTYM B MbWIbHEKAaX ye JByalef 
HbIH. (pue. 1). | 

B metacba3e nepporo eweHHaA Meho3sa OnBé 
JICHTbI PacnouaratwTca CTporo Ha SKBaTOpe Bepe 
ee Pitaacy ac anad TeHa, HM Y CT€pHsbHbIX (OPM HuKorya He Hal 

punbHoi. 15 x 90 JOJalocb Kakux-Jn60 HapyWeHHH B OTCTABé 

HHH OMBaJICHTOB, a TaK2Ke KAKHX-JINOO OTKJIOHEHH. 

B PpaCXOxKJeHHH XPOMOCOM OT 3kBaTOopa K NowiccaM B paHHeli Mu Mo3qHeH anatpaz 
(puc. 2). K KoHuy nepBoro Jenenus yacto anpa HEKOTOPBIX KJIeETOK TaneTyM 


ke ia M HapaAyy c ABYA€pHbIMH KJI€ETKaMH BCTPeualoTCcA TPexX bACPHB. 
WC. ° : 


A 
Puc, 2, Metacpasa (a) 1 anacbasa (6) MepBoro AeNeHHA MeHo3a B MaTePHHCKHX 
KJI€TKaX MIbWIbUbI y CaBbl cTepHubHoli. 15.x<.60 
& 


Craqua qua nbWIbUbl (HHTepKUHeS) y KyKyPy3bl JOBOJIbHO mpoxomKUTeN 
Ha, U B Telocaze NepBoro eeHHA BCerfa 8aksaNbIBAaeTCA KNeTOUHAT ndeni 
Ka (puc. 3a). MopMupoBanue TeTpag NbINbIBI MpOucXOLuT no cykKieccHBHOM 
THY, MPHYCM BTOPOe AeeHHe MeHO3a MPOXOLNT OYeHb OLICTPO, TakxKe 6e3 
KUX-JIHOO OTKJIOHEHHH OT HOpMBI (puc. 36). 4 

CileOBaTeIbHO, CTEPHJIbHOCTh MbIWIbILBI y H3yYeHHbIX HaMH opm KyK 3: 
HE ABJIACTCA CJI€ACTBHEM HapylueHul Melio3a u He CBA3aHa C noweneiven am 
B Mpolecce pasBUTHA MaTePHHCKHX KJeTOK B TeTPaNbl NbIVIbILbI (puc. 36) Ne 

B mpouecce pa6orn! 6buIHN NpoBezeHbI H3M€PeCHHAL MBIVIbILeBbIX sepeH 13 
esas BSATBIX M3 Pa3JIMYHBIX YacTeH couBeTuA. JlaHHbIe sTux uanelll 

OKa3aJIH, 4TO Bell 
i : HTHHA MIbIIbIeBbIX 3€PCH BaPbUpyeT B MaJbIX npenevia 


fpscpulnenT UsMeHuMBOCTH OT 5,5 Jo 13,7%),uTO TakxKe yKa3blBaeT Ha Mpa- 
MbHOCTb MpOXO*KJeCHHA MeHO3a B MATePHHCKHX KJI€TKAX MbWIbILBI. 

|Hsyuenne o2HOAepHBIX MbWIbIEBbIX 3CPCH Y CTEPHJIbHbIX (OPM UM Y KOH- 
uid (PepTHIbHaA dopmMa — CnaBa ruOpuyuaa) noka3a0, YTO WHTOMIa3Ma 
bILeBbIX 3€PeH Y CTePHJIbHbIX (OPM MaJIO 3ePHUuCTaA, %KUAKaA uM pacnosa- 
TCA TOJIbKO MO CTCHKE MbIJIbIEBOTO 3e€PHa CpaBHUTeJIbHO HeOO/bUINM C0eM, 
[ep KUT MaJIO N1acTHA MW XOHAPHOCOM, NOSTOMY MbIWIbUeBbIe 3epHa pH aHan3e 
\WeTOKAPpMHHe Kak yTCA MYCTbIMH, B TO BPeMA Kak y (PePTHJIbHOM MbIVIbIbI Ha 
pH (hase Pa3BHTHA MbIWIbUeBbIX 3e- 
Ho wWuTomiasMa ryctaad, O6e3 Ba- 
omeH, C KPyOHOH 3epHHCTOCTHIO, 
rata WiacTHyqaMu 4) XOH{pHoco- 


CKpbITus IIbIJIbH AKOB. doscies 
(1 HAMM aHaJiH3 MbIVIbIbI Ha pasHbix 
hMAX Pa3BUTHA COUBeTHH, HaudH- 
id C (asbl paHHeH TpPyOKH, MoKa- 
mM, UTO cnepMuoreHe3s y CTepHJIb- 
x ()opM HIM COBCeM He Mpoucxo- 
rr, WJIM OH OCTaHaBJIMBaeTCA Tocwe 
joasoBaHiia ABYAePpHOH MbIJIbILbI. 
)pa3s0BaHHA CiepMHeB B MbWIbUe Puce, 3. Juana (a) u TeTpaga mbitbuE (6) u CTe- 
pumbHas (6) u pepTumbuaa (e) Mbiibua y Crapbr 
PHJIbHBIX (opM B HallleM MaTe- crepuabHol. 15 X 60 
ase He HaOs0Rasocb. 
| KpaxMaJI ABJIAeTCH OCHOBHBIM 3alaCHbIM. BeIECTBOM B IIbIIbIeEBLIX 3epHax 
|KYPY3bIl, O YM MMEIOTCA COOTBETCTBYIOMMe yKa3aHna B INTepatype (°,8,1! ¢), 
IQMMTeIbHO MOKa3biBalollve, 4TO COfepxKaHMe KpaxMasa B LuTorsmasme 
IIbUbI SBJISeTCA HajleXKHbIM KPHTepHeM ee depTuabHocTH. ITIpopegzenupie 
NOIOMCHHA MOLTBEPMJIHM 2TO MOMORKeHHE KaK HeJIb3A JIyUIle: MbWIbIa KOH- 
OJIN B CIMpTOBOM pacTBope KJ MHTeHCHBHO OKpallIMBaslacb, B TO BDCMA Kak 
Iba YACTHYHO CTEPHJbHbIX (OPM C1a6O OKPAaLINBaslach, a MblIbla CTepHJIb- 
ix CopM coBceM He OKpaluMBasacb. 
Ilbimbila cTepHJIbHBIX (OPM Tak?Ke OOeHeHaA aCKOPOMHOBOH KUCOTOH, amu- 
/KHCMOTAMM, TeTepoayKCHHOM HM 2%Kupamu. Ha ocHoBaHHu mpoBeseHHOrO TnH- 
OXHMMUeCKOPO aHav3a ObIIM YCTaHOBJICHbI pesKve pa3IM4uNA MO coseprxKa- 
(10 AKTHBHDIX 3alaCHbIX BeIECTB B WHTOMIa3Me MbIVIbIbI y CTEPHJIbHbIX Pop, 
) CpaBHeHuIO c cbepTHJIbHBIMM, MpHyeM HaHOowlee YeTKO BHIABHJINCh pa3MuNA 
) COepKAaHHIO KpaxMaJa U aCKOPOHHOBOH KHCJOTHI, UTO, MO-BHHMOMY, H AB- 
(€TCA OHO U3 OCHOBHBIX MPHIHH WHTOMMAaSMaTHYeCKOM CTEPHJIbHOCTH Y Ky- 
’PY3bl. 
|B pes3yabrate HapylieHuA OKHCJIMTEIbHO-BOCCTAHOBHTeIBHOTO OOMeHAa B ILH- 
ma3Me MbWIbIeBLIX 3epeH BCJeACTBHE o6eHeEHHA KpaXMaJIOM A acKOpONHO- 
ik KHCJIOTOH Pa3BHTHE MbIUIbUEBbIX 3epeH y CTEPHJIbHbIX (OPM He FOXOLHT TO 
Hau CnepMvMoreHesa H B MbIWIbHHKaX Mepe HX OTKPHITHEM NPOHCXOAHT jerene- 
WILMA MbIJIbILBI. 
| B wBeTKaX, FOTOBbIX K OTKPBITHIO, Y CTEPHJIbHbIX (OPM OOBIYHO MbI HaOvII0- 
\IM HJIM COBCeM IIYCTbIe MbWIbIeBbIe 3eEPHa, HMMEIOIUHe TOJIbKO OAHU CMATHIC 
POJIOUKH, WIM MblIblleBble 3epHa C pa3spyWalouleHcaA UHTONMIAaSMOH HW erenepH- 
VIOULAM SApoOM. sper 
| Y uwactuuno cTepHJIbHEIX POpM, Kak, HampuMep, CnaBa CTepHbHas, B MIBIIb- 
Kax MMeeTCA B HeOObUIOM KomHUeCTBe (bepTHIbHaA Mbiibia (cM. Tab. 1). 
| Kax Buguo u3 ta6a. 1, y Cnappl cTepHbHOM MpoleHT SbepTHIbHOM MbIIbILbY 
icrapu 26,4%, B TO Bpemsi Kak y CT€PHJIbHBIX (OPM, MOJYYeHHBIX NYTeM JaJib- 
pero or6opa Ha CTePHJIbHOCTb, a HMeHHO — y OOpasiios 44 u 64 (cM. Ta6.u. 1), 
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APOMeHT (epTHbHOM MbWIbILbI BbIPAKeEH B MOJIAX MpoleHTa (0,7—0,9%). 

Takum o6pa30M, Ha OCHOBaHMH WMTOJOrHYeCKOrO aHaJIM3a MIBIVIBICBbIX < 
pel y H3YYCHHBIX CTepMJIbHbIX (OPM KYKyPyS3bl Opl10 yCTAHOBJICHO, HTO CTePHy 
\HOCTh MbWIbILbI OOYCOBIMBaeTCs ereHepaluelt WuTONMasMbl BO BpeMA opM 


pOBaHHaA MyXCKOro rameTodura. 


Ta6auua 4 


Jlaunpie 10 (pepTHAbHOCTH MIbIIbUbl y PasMMYHbIX PopM KyKYpy3bl 


Yncno Boe Tipoueut 
MOTD. THUJIb- 
@opma Pauties yncsie mep- Ee 2 Ilpumeyanue 
3epeH THJIBHBIX | EIIBIbI 
SS  ) _ |e  e  ——e 
Caapa (bepTHibHaa (KOHTpoub) 1417 1410 99,6 
Capa cTepHJibHaa 8149 2150 26,4 | IlbimbHuKH BCKpbIBAaJIM 
HOPMaJIbHO 
CaMOOnbI€HHad JIMHHA CTePHJIb= 
naa 44 (4-ro HacbIlleHHa) 982 7 0,7 | IlpimbHuKy He BCKpbIBaJIN 
CaMOOmbleHHad JIMHHA CTepHJib= 
Han 64 4064 10 0,9 To xe 


Tlbiibuesble 3epHa y CTePHJIbHbIX (OPM NO cpaBHeHHIO C (PepTHJIbHbIMH 
epxKaT HMYTOXKHO MaJlOe KOJMYECTBO OCHOBHBIX 3amaCHbIX BelUleCTB (KpaxMa' 
reTepoayKCHH, AMMHOKHCJIOTHI, aCKopOMHOBad KuCuIOTa M Jp.), 4YTO, MO-BHy’ 
MOMY, .ABJIACTCH OHO H3 OCHOBHbIX MPHYMH HX HexXH3HECMOCOOHOCTH. 


{ 
MockogscKult focyapCTBeHHbIM YHHBePCHTeT Tloctynus0 | 
um. M. B. Jlomonocosa 13 II] 1959 
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MHKPOBHOJIO‘H A 
JI. T. ASOBA \ 


O MACJIAHOKUCJIOM BPO)KEHHW HA CPEJIE C JIAKTATOM 


(ITpedcmacaeno axademuxom B. H. Ilanownuxoseum 31 IIT 1959) 


Wbuonornmueckoe npeBpallleHe MOMOUHOM KHCOTHI B MACJIAHY1O ObIO OTKPbI- 
(lacrepoM vu CBA3aHO C BOSHHKHOBeHHeEM y4eHHsA 00 aHaapoOnose (1). Beiie- 
m (*) BbIAeCIM M3 Tpynnbl MaciAHOKUCIIbIX OakTepHii BU, Ha3BaHHbili uM 
anulobacter lacto-butyricum, cnoco6HbIi pa3BuBaTbCA Ha COJIAX MOJIOUHOH 
JOTHI. OWHaKO pA MCCeROBaTeeH yKa3bIBaeT Ha TPyHOCTH pH NoMbITKe 
BBATb COpaxKMBaHHe JlaKTaTa YHCTOH KyJIbTYPOH MaCJIAHOKHCJIIX OakTepHH. 
kagaHo (°), UTO COpaxKuBaHHe JaKTaTa MOXKHO BbI3BaTb TOJIbKO CMECbIO JBYX 
heryp; BbISBAaTb OpoxKeHve KakKJOH KYJIbTypOH B OTJeNbHOCTH He yfasiOcb. 
Wpolee OpoxKeHHe Ha MeNTOH-JakTaTHOH cpefe yJaslocb nowy4unTb (4) AMUIb 
FOM culyuae, Kora BMecTe C YHCTOH KYyJIbTypOH MaCJIAHOKUCJIbIX OakTepuli 
cuacb KyJIbTypa Bact. coli, HH MOJOUHOKHCJIbIX OakTepHi, a TakxKe B 
fyae mpHOaByieHHA K cpeye OoubUIMX KOJHYECTB [po *KeBoroO aBTONH3aTa — 
30 06. %. Jlo noceqHero BpeMeHH SKCNEPHMeHTAaJIbHO He ObIIO MOKa3aHO, 
koe yuacTHe MPHHUMaeT MOJOUHAA KHCJIOTa B Mpowecce OOpa3s0BaHHA MacJA- 
KHCJIOTbI, UTO, BOSMOXKHO, CBA3AHO C YKa3aHHbIMH BbILWe TPyHOCTAMH KYJIb- 
supopanua. B 1947 r. 6pio BnepBble NoKa3aHo (°), UTO ycnex cOpaxkuBaHHA 
(OUHOH KUCJIOTbI 3ABHCHT OT MPHCYTCTBHA B cpefe yKcycHOH kKucuoTHI. Wc- 
WYA MpPOLyKTb!, OOpa3s0BaBlinecA B KOHWe OpoxKeHHA Ha cpefle C JaKTaTOM 
WleTaTOM, ABTOPbI STOTO MCCeEAOBAHHA MOKa3aJIv, YTO KOJIMYeECTBO MOJIOUHOH 
TKCYCHOH KHCJIOT yMeHbIUWaeTcA, a OOpasyeTcA MacsIAHaA KucuIOTa. Bpijenen- 
JO MaCJIAHOKHCIyIO GaKTepHIO aBTOPbl OTHECJIM K CaMOCTOATeJIbBHOMY BUY —' 
sstridium lacto-acetophilum. 
|Hacrosuiaa paOota Obiia mMocTaBsleHa C WeIbIO H3y4eHHA BOMpoca O CcOpa- 
BaHHM MOJIOUHOM KHCJIOTHI H O POJIM YKCYCHOH KHCJIOTbI C yYeTOM PasBUTHA 
KTepHasIbHOH KyJIbTypbl B AHHaMuKe. Unctad KyJIbTypa MaCJIAHOKHCJIbIX 
kTepuit Obiia BbIeueHa H3 NOYBbI uM COpaxKuBasla TOKO3sy Ha cpese Cc MenTo-- 
M (IPH pa3HbIX HavasbHbIX pH: or 8,8 yo 4,4) Ao yKcycHOH HM MacJIAHOL KHC- 
t OntiTbl C MONOUHOH KHCIOTOH NmpoBomusMCh Ha cpegfe: nentou 1,0%, 
IHPO, 0,1 %. Crona npuOaBasasnacb 1HO0 OHA MOJIOUHAA KHCJIOTa B KOJIMYeCTBE 
0,3 no 1,0%, mu60 MomO0uHad KuCIOTa BMeCTe C KAKHM-HHOY]b APyrHM Bellle- 
om. pH yctanapuuBasica mpHOaBsieHnem pactBpopos NaOH u H;PO,. [loces- 
MaTepHaJiOM Cyly2%KuJIa CyTOUHaA KysbTypa (1%), MomyyeHHas u3 cop Ha 
KO30-NenTOHHOH cperle. 
|Tloka3aHo, 4YTO MOJIOUHAA KNCIOTa, BHeECeHHasA B Cpeyy B KayecTBe eHH- 
eCHHOTO MCTOUHHKa SHeEprHH, He COpaxkuBaeTca. PaspuTwe He HacTynaso 
“mp Kakom 3Hayenuu pH. Torga K MomOYuHOH KucOTe ObWIM mpHOaBweHbI’ 
JIMUHbIC BeLIECTBA, OTIMUAIOULMeCA MO CTEMeHH OKHCJICHHOCTH: MypaBbuHaa, 
ycHad, MpOMvOHOBaA, MMpOBHHOrpayHad KUCJOTHI, TIMIepHH, STHJIOBLIA 
pr. 
Oxa3av10cb,YTO Pa3BHTHe BO3MOXKHO TOJIbKO Ha cpefax: MOJOUHaA -+ yKcyc- 
MU MomouHad + MHpOBMHOrpagyhad KUCJIOTHI, T. €. B TeX CJlyYaAX, Kora 
jlOUHad KUCIOTAa JaBaJlacb B KOMOMHAILMH C BelllecTBOM Oovlee OKHCJICHHBIM, 
M oHa cama. JIpyrue, Ooslee BOCCTAHOBJICHHbIe, BellecTBAa (IIPOMMOHOBaA KHC- 
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ora, TIMMepHH, STHOBLIi CnupT) He MOryT 3aMeHHTb YKCYCHYIO HJM MHPOB 
HOrpayHy!o KHCOTY B KOMOMHALMH C MOJIOUHOH. MypaBbuHad KHCIOTa Tak 
He COpaxkuBaetcn. CrekyeT yKa3aTb, YTO B OOONX C/yYaAX: MOJOUHAA + yKcy¢ 
Hal WI MovlouHad -+ MMpoBHHOrpagqHad KuCoTa — Opoxenne HadnHaeTC 
Tobko npH pH uuxe 7,0. IIpu pH 7,5 u Bbile pasBuTHA HET, 

Bpoxkenve Ha MpHBeJeHHBIX BbIe Cpefax Obl0 H3YYeHO B Mpouecce pa: 
EUTHA KYJIbTYPbI. OnbiTbl MPOBOAMHCh B BbICOKUX MpoOupkax o6bemom B 300- 
350 mu. Ilo xogy pa3BuTHA Opanucbh npobb AuA anain3o0B. [IpoBsoqunuch ci 
myloulue onpefeneHua: pH — Ha moTeHiiMomeTpe C XHMHTHAPOHOM, ypox 
KjleTOK — HetbeOMeTPHYecKH; MMpOBMHOrpawwaA KUCIOTa — OucyAbpUTHB 
MeETOAOM TocsIe OCaKJeHHA OeJIKOB THI 
XJIOPyKCYCHOH KHCJIOTOH; MOOUHAA KUMI 
oTa — OKHCJIe€HHeEM JO alleTasblery, 
(metoy Ppuyemana); JieTy4YHe KHCJIOTHI ~ 
OTTOHKOH C BOJAHbIM MapoM B MpHOs 
pe DponoBa—Barpeesa(nocuie npexBapl 


on TCJIbHOFO OCa%KeHHA MHPOBHHOrpayHyC 
KHCJIOTHI 2,4-WHHHTPOPeHUJITHApa3H HO 
ke M  XpomaTorpaduyeckuM — pa3flevleHve 
xe Ha KOJIOHKe CHJIMKareJA. | 
120 30F COpaxkuBaHue MOJOt 
HOH KHCAOTH B INpUcyTe’ 
bit S BHM yKCycHOH. Kak BuqHO 
aa N puc. 1, Havano pa3sBHTHA CBASAHO C MC 
S 00} Ors TpeOsleHHeM OJHOH yKCYyCHOH KHCJIOTE! 
S S Uepes 7 vac. HaYHHaAeT HHTCHCHBHO MC 
§ fot |& TpeOJIATbCA MOJIOUHAA KHCJIOTa, pe3k 
S a BO3PacTaeT UHCJIO KJIETOK H NapaJeJbB 
S wt mts HakallJIMBaeTCA OOIbWICe KOJIHYeCTB 
in 8 MaCJIAHOM KHCJIOTHI. Coqep2kaHHe yKcy¢ 
Ss 


HOH KHCJIOTbI B Cpesle BCe BpeMA YMeHI 
mlaeTCA, HO C ropa3qO MeHbIUIeH CKOpG 
CTbIO, 4YeM MOOUHOH. pH no xox 


0 0 2 0 W@ yae. OpoOxXKeHHA U3MCHACTCH B WLeIOUHYIO CTC 
; pony (oT 6,3 no 7,62). B KauecTBe KO 
Puc. 1. J[uuamuKa OpoKenua Ha cpege: , TPOJIA K STOMY OMbITY OblTO NOCTAaBJIeH 


MomouHad KHCOTa~+- yKCyCHaHt KHCJOTA. OpoxkeHue Ha cpeyle c OJHOU yKCYCHO 
oe Bia Leen tae es KHCJIOTOH , 6€3 MOJIOUHOH KucIOTHI. B 3TH 
Had KucnoTa, 5 — mMacaaHad KuCOTa yclOBUAX 3a NepBble 7—10 ac. mponc 
-XOJUT NoTpeOuleHHe 4—5 MMOVI. yKCYCHO: 
KHCIOTbI HW YBeIMYeHHe YHCa KeTOK Ha 5—6 MJIH., OMHAKO HavaBleeca Ope 
*%KeHHMe BCKOpe ocTaHaBNBaeTca. Ilo-BugquMomy, IIx cOpaxkuBaHHa yKcyCcHO 
KHCJIOTbI HEOOXOJMMO TIPHCYTCTBHE B cpese KaKOFO-TO BOCCTAHOBJICHHOFO BeIILe 
cTBa. TaKHM BeleCTBOM MOKeT ObITb MOJIOUHAA KUCJIOTA. 
COpaKuHBaHHe MOAOUHOH KUCAOTH B MpHucyTeT 
BHH NHPOBHHOrpaAHoOd.. Jlannpie sToro onbita (pyc. 2) noKa3p 
BaloT, UTO Kak H B MpefbilylleM Cy4ae MOJIOUHAA KHCOTa B MepBble wach! pag 
BUTHA He noTpeOsnetca. Bospacranne ucla KeTOK HayHHaeTcsA NapasvesbH 
C morpeOvleHHeM MMpOBMHOrpagHoH KucOTbI. O6pa3yerca yKcycHad KucuOTA 
Uepes 6 vac. HaudMHaeT NOTpeOATECA MOMOUHAA KUCIOTa HM OLHOBpeMeHHO 
Cpele NOABMACTCA MaCJIMHaA KHCMOTAa, CKOPpOCTbh OOpa3s0BaHHA KOTOPO! coBna 
aeT CO CKOPOCTbIO NoTpeOeHHA MOMOUHOH KucNOTEI. B nepsBol nomoBuHe paz 
BUTHA MoOTpeOMeHHaA MMpOBHHOrpayHaA KUCOTa WesIMKOM mpeBpallaerca 
ykcyCHy!0, HO MO Mepe SaMe(IeHHA TeMMa PasBUTHA KOMMYECTBO OOPasOBak 
INeHCA YKCYCHOM KUCJIOTbI OTCTaeT OT NoTpeOseHHOM nmMpoBNHOrpagHol. Tc 
CNeMHAA BCe OOJIbUIe BOBMeKaeTCA B CHHTe3 MaCJIMHOl KucHOTEI.pH K KOHL 
OpoxkeHuaA noguumaetca c 6,0 70 7,6. Uncano GakTepuii 34ecb MOUTH BABOe OOUE 
me, 4M B Mpebiyuem onbire. 
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JlaHHble MpHBeeCHHbIX OMBITOB NOKa3biBaloT, YTO MOJOUHAA KucoTa, Kak 
‘eCTBO WOCTATOUHO BbICOKOHM CTeMeHH BOCCTaHOBJICHHOCTH, MOXKeT HCMOJIb30- 
rbCH KYJIBTYPpOH MaCJIAHOKHCIbIX OakTepuit TOJIbKO B KOMOHHaIHH Cc Oouee 
HCJICHHBIMH COeAMHEHHAMM — YKCYCHOH HIM MMPOBHHOrpagwHOH KUCOTaMH. 
| 9TO YKa3bIBaeT OTCYTCTBHe Pa3BHTHA Kak Ha OJHOH MOJOUHOM KUCJIOTe, TaK 
IPH KOMOHHALLMH ee C Oovslee BOCCTAHOBJICHHbIMH BelllecTBamMH. B To Ke BpeMA 
yeHHe lipollecca B JHHAaMHKe 
BBOJIHJIO YBUJETb, YTO NOTpeb- 
HH€ MOJIOUHOH KHCJIOTbI Ha- 
HlaeTCA TOMbKO Noce Toro, 
K MpOHAyT OKHCAHTebHbIC 
lolleccbl, HeOOxoquMble JA 
Mala pa3sBHTHA. 

| TloyuutTb cOpaxkuBaHHe Mo- 
HOH KUCJIOTbI Ha Cpeax 6o- 
~ mpoctoro cocTaBa He yJla- 
cb. IIpH s3amMeHe menToHa 
mlaparHHOBOH KHCOTOH Mu 
IKapOOHOBBIMH _KuCIOTaMH -++ 
/AMMOHHHHbIN a30T OakTepuH 
‘PpasBUBaJIHCb, Kak 9TO HMeIO 
NcTO mpu COpaxkuBaHHu MUpo- 
HorpayuHol KucmoTel. Kom- 
au: MO.1OUHaA + yKcyc- 
A WM MOJOUHAA + MMpOBHHO- iT ee Ee ae a 
hawad KUCMOTbI — Ha TaKHX 


| 

I TeTHYeCKHX cCpeqax To Ke Puc. 2. J[uHamuka OpoxKeHua Ha Cpeme: MomOUHAaA 

cOpaxKuBaJIMcb HA MIpH Ka- kKucloTa + MHpoBHHorpagqHad KucoTa. O6o3HayueHHa 
Te Ke, .uTO Ha pce. 1; 6 —nupopuHorpagquad KucoTa 

fX 3HayeHHAX pH. = 


Cnoco6xoctpto cOpaxkuBaTb MOOUHYIO KHCMOTY B MIpHcyTCTBMN yKcycHOit 
/H MMPOBHHOrpalHOH KHCMOTHI OOaasa He TOJIbKO H3y4aeMaa HaMH KyVJIbTypa. 
DH MpoBepke AByX KYJIBTyP MaCJIAHOKHCJIbIX GakTepHi, NOMYYeHHbIX H3 My3eAa 


benpbr MukpoOuosornun MI'Y,— Clostr. butyricum mw MacjAHOKHCJIbIe 6ak- 
DHM H3 MeTaHTeHKa — OKa3aJlOCb, ‘UTO HH OHA H3 HUX He Pa3BUBalaCb Ha 
eax C OJHOH MOmOUHOH KucnoTOH. IIpH6aBmeHne *Ke K nocweqHeH yKCyCHOoH 
i'M MMPOBHHOrpagHOH KUCJOTHI BbI3bIBaNO XOpoluee Oporxenne. Tlo-BuyquMomy, 
Apyrue we cOpaxkusBaroulve maktaT Gaktepun (*,*) MOryT HCMOsb30BaTb 9TO 
ieMHeHHe, eCIH B Cpeme HMeeTCH yKcyCHad HJIM MMPOBHHOrpagnanA KuCcOTA. 
DSTOMY BbideseHHe ocoboro Bua Clostr. lacto-acetophylum KaxkeTca HaM He 
IBCeM YOEHTEJIbHBIM. 

TIpunoury ray6oxyto OmaroqapHocTb MOeMy Hay¥4HOMy PpyKOBOZNTeWIO 


‘an. B. H. Wanowmukosy. 
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Yueno knemah 10° 


ss 
» 


| Mockoscxnit rocyapcTBeHHbId yHHBepCHTeT Tloctynu10 
| um. M. B. Jlomonocoga 30 III 1959 


LHTHPOBAHHAS JIATEPATYPA 


1 JI, Ilactep, Uccnenopanua o Opomenuax, M., 1937. 2M. Beijerinck, 
t.no B. H. Wanoumuxkosy: Texuuueckaad MukpoOuosorus, M., 1947. 3B. H. Ulanow- 
1x08, W.Il. 3axapos, Tp. Xum.-papm. uuct., 8. 18,1929. 4J.van Beynum, 
Pette, Zbl. Bakteriol. Parasitenkunde, Infektionskrankh. u.Hyg., Abt. HI, 93, 9/12, 
(1935). £5 J. Bhat, H. Barker, J. Bacteriol., 54, 381° (1947). 
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Jloxaaynn Akayemun nwayKk CCCP 
1959. Tom 127, M3 


BHOXHMHA 


| C. I. BAJIAXOBCKMM | HM. B. KY3HELLOBA 


K BOMPOCY O ®H3MHOJIOTHYECKOM JEKCTBMM 8-MOHOHA 
(BOSEMCTBUME 8-HOHOHA HA AJIPEHAJINHOBYIO 
PMNEPrJIMKEMHEO) 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 6 IV 1959) 


Ha6moyenne 3a Teyvenvem A-aBHTaMMHO3a M OMbIT MPHMeHeHHA PeTHHOJa 
(BuTaMuHa A) B MeQMILHHe H 9KCNEPHMeHTAJIbHOM OMOJIOrHH TOBOPAT O TOM, YTO 
9TOT BHTAMUH yyuaCTByeT B MHOFOUNCJIeHHBIX mpoweccax. IIpu ero oTcyTCTBHH 
HapyllaeTca Je@ATeIbHOCTb HEPBHOM CHCTeMBI, 3PHTeMbHOTO alinapatTa, OOHapy- 
X2KUBAIOTCH FuyOokue HapylWeHuA INNTeNMA (KepaTHHH3allMA), MpPOWeccoB pa3- 
MHOXKeCHHA WH MOJIOBOrO pa3sBHTHA MW Ap. PasHooOpasve MpolleccoB, B KOTOPbIxX 
IIpHHHMaeT yuacTHe BuTaMuH A, OeHb 3aTPYAHAeT BbIACHeEHHe M€XaHH3Ma ETO. 
felictBusx. CyulecrByeT MHeHHe, 4TO HeKOTOpble (pparMeHTbI MOVJIEKYJIbI PeTH- | 
Hosa (BOSMOXHbIe MPOAYKTbI pacnajla erO B OpraHH3Me) MOryT OOJaaTb OTe b- 
HbIMH CBOHCTBaMH Wesoli MOJIeKyJIbl BATAMMHA (HHOra Jake Ooslee APKO Bbipa- 
XKCHHBIMH) H TaKHM OOpa30M OKa3bIBaTb BOSJeHCTBHeE Ha CTOJIb pa3JIMUHbIe 
(busvosoruyeckne mpolecchl. B HacToslee BPeMA STO NOJIOMKeHHe SKCNeEPHMeH- 
TaJIbHO OOOCHOBaHO HM OTYACTH MpPOJIMBaeT CBET Ha NYTH BO3MeEHCTBHA BHTAMHHA 
A B opraHn3me (1 8). OgHako STOT BONpoc elle asleK OT pa3pelleHnsA. 

OyHMM V3 MHTepeCHbIX CBOHCTB BUuTaMHHa A aABJIAeTCA eFO CNOCOOHOCTb. 
IIPOTHBOACHCTBOBaTbh AKTHBHOCTH CHMMaTHYeCKOH HEPBHOH CHCTeMbI. ITO NoJO- 
*KeHHe ObWIO BbICKAa3aHO Ha OCHOBAHHM KJIMHHYeCKHX OMbITOB (*) H BHOCIeACTBUK 
NOATBepAXAeHO Mp H3yYeHHH BJIMAHHA BUTaMuHa A Ha OCHOBHOH OOmeH (°). 
TloqoOHbIMH CBOHCTBaMH OOJlayaloT TaK%Ke HeEKOTOPble (PparMeHTb! MOJIeKYVJIbI 
BuTaMuHa A (°), 

B cBa3H C BbILIeH3/IOXXCHHbIM MOXKHO JlyMaTb, 4TO BUTaMHH A, a TakxKe 
HeEKOTOpble (parMeHTH! e€FO MOJICKYJIbl MOFYT MPOTHBOJeHCTBOBaTb Cu3KOJIOrH- 
yeCKOH aKTHBHOCTH ajpeHawMHa. Tak Kak *yHKUMH afpeHaJiMHa B OpraHH3Me 
BeCbMa MHOrooOpa3Hbl, H3yYeHHe erO B3aMMOJEHCTBUA C HEKOTOPbIMH aHTHa- 
PeHaJIMHOBbIMH BellleCTBaMH NpHoOOpeTaeT 3HaAYHTeIbHH WHTepec. 

B wacroaujeh paOoTe npuBeseHbl JaHHble o BosselicTBuH B-vOHOHA Ha runep- 
I'JIMKeMHIO, BbISBAaHHY!O NOJKOMKHBIM BBeeCHHeEM ajlpeHasiuHa. 

MetTouka. OnbITh NpOBOAMIM Ha B3POC/IbIX KpOMKaX-CaMllaX BeCOM 
2,5—3 Kr. AwpeHaHH BBOJMIM NOZKOxKHO B Jose 40 y Ha | Kr *%KMBOrO Beca. 
IIpo6br Kpopu OpanH u3 yxa (no 0,05 ma) yepe3 onpezeneHHble MpoMexkyTKH 
BpeMeHH Kak JO, TaK HM Nocle BBeACHHA afpeHamuHa. Onbir Anusca 4 yaca, 
K STOMY BP€MEHH KOHILCHTPallMA TIIOKO3bI B KPOBM BOSBpalllaiacb K HOpMe. On- 
peleJleHve PIOKO3bI BO B3ATHIX MpOOaX KPOBU MPOBOLUJIM OCTaTOUHO TOUHBIM Hi 
CNeWMPUYHBIM MbILIbSKOBO-MOJIHOJeCHOBbIM MeTofoM (’). Ha ocHoBaHun nosy- 
YeHHbIX 3HaYeHHH KOHIeHTpallM TIOKO3SbI B KPOBH — B pa3Hoe BpeMA Toce 
BBeCHHA alpeHasIMHa — CTPOMJIM TIMKeMHYeCKyIO KpuBYy!O, KOTOpad culyKua 
KOHTPOJI€CM TIPH MOCIELyIOULeM ONpeeJIeHHH aHTHapeHasMHOBOTO elcTBUA 
B-uonona. Ha cueqyroulmii JeHb KpoumMKy C onpeseneHHoH rauKemuueckoli KpH- 
BOHM BHYTPHMBILUeuHO BBOMHICHA B-HOHOH B ose 100 mr/xr, a uepes 60 MuH. HHbe- 
IMpOBaJICA alpeHaJIMH B TaKOH Ke KOHICHTpallun, KaK VM B NPebIyuleM KOHT- 
PpOvJIbHOM onbite (40 y/xKr). 
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IIpu onpeyenenuu sansHus camoro f-nonona Ha KOHICHTPallHio VIIOKO3bI 
» KPOBH 2KHBOTHBIM BBOJMJICA TOJIbKO B-HOHOH B KoHWeHTpaluu 100 mr/Kr; mpo6nr 
POBU AVIA ONPeMeNeHHA KOHWCHTPallHU TIIOKO3bI OTOMPAaJIMCb Yepes onpeyeneu- 
ble IPOMEKYTKH BPeMeHH B TeyeHHe 4 yac. 


JO 60 90 120 1530 —*180 20 240 mun 


Puc. 1. Bansanne B-nonona Ha cogepxaHne rmoKo3bl B KpoBH (2 onbita) 


PesyubTaTbI Oo OnpeseteHHio BosfelicTBUA Camoro B-MOHOHAa Ha KOHIeHTpa- 
iO FIIOKO3bI B KPOBH, MpHBeJeHHbe Ha puc. 1, noKa3a/iM, YTO B JaHHbIX yCcJO- 
MAX ONbiTa f-HOHOH He BbISbIBAeT H3MCHCHHM KOHUEHTPallHH TIIOKO3bI B KPOBH. 
TeyueHHe 4 4ac. KOHICHTPalluA TIOKO3bI paBHAacb 78—73 mr-%. 


Me-% meTe 
220 a 240 
2 220 
(80 200 


ES 
§ 8 


SS 
AQpeHaNUN 
S 


Konuenmpauua enronose 6 xpobu =~ 


KOHUBHITPQULR ENKO3 O Kpobit 
eet 
SS 


S 
f-4OHOH 


& 
S 


Qa 60 120, 80 Ke mun. 0 60 120 180 ZA Mu. 


Puc. 2. Bauanue B-nonona 8 Jose 100 mr/Kr Ha Xo rIMKeMH4CCKOH KPHBOH, BBI- 
3BaHHOM HHbeKUMeH aspeHamuHa B ose 40 y/Kr; A — TopMomxeHHe apeHasn- 
Hoporo addexta na 60%, B — To xe Ha 81% 


B apyrof cepa onbiros uccieqoBalocb Bo3yelicrBHe B-HOHOHa Ha rumep- 
TIMKeMHIO, BbISBAaHHY!IO BBeeHHeM afpeHaHHa. PesysbTaTbl ONbITOB MOKa- 
341M, UTOB HOpMe B KpOBH Kposnka cofepxuTca 99—100 mr-% raroKos3bI. Tocne 
BBeJCHHA alpeHaIMHa ee KOHICHTPallMA BOspacTaeT, MOCTHrad MakKCHMyMa 
yepes 1,5—2 uaca (200—220 mr-%), u mpHxogHT K HopMe yepes 3—4 aca nocule 
Hayaa onbita. IIpeqpaputembHoe BBeweHHe B-HOHOHa BO BCeX CJIy4aiX 3HadH- 
T@JIbHO CHHKAaO alpeHaJIMHOBYIO runeprinkemulo. Tak, eclH 3a 4uac JO HHbEK- 
WWM afpenaiuHa BBogNca B-HOHOH, yBeJIHMYeHHe KOHIeHTPallMH TJIOKOSbI B 
KPOBH, BbI3BaHHOe BBeJeHHEM TOM %Ke MO3bl alpeHaduHa, YTO M B Mpe/bIlyllem 
KOHTPOJIbHOM onbiTe, ocTurao Hub 130—150 mr-%. [Ipunas nogbem riuKe- 
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Bausanune B-vonoHa Ha alpenamMHoByio runepriukemMio y KpowHKOB —coxepxKaHHe = 
Denne eee ee eee eee eee eee ee tn nS ee 


Nn Mcxoyn. Maxcum. conepx. | Mcxomn. cofepx. 
E copepx. rao-} raioKo3sbl mocste 
Oueine KO3bI B KOHTP.| BBE. alpcHasMHa, 


ompite, Mr-% 


TJIOKOSbI B KPOBH 


mr-% 


rsOKO3b' Mocse 

BBey. B-HOHOHA 

MW afpeHasuua, 
Mr-% 


TaOnmuna 4 


Makc. cofepx. 


TJOKO3bI Mocwe Topmoxenue 
BBey. B-HOHOHA aj, peHaMHOBOrO 
HM aqpenanuna, obbexta, % 


Mr-% 


pee Ee lb SSS SS eS ree 


COMOMNMDUPWNE 
ie) 
w 


— 


240 
160 
229 
220 
120 
208 
225 
222 
195 
245 


165 58 

130 53 

103 94 

145 58 
108 43 | 
135 H60 

128 81 é 
137 74 a 
117 73 © 
145 64 : 


MHYeCKOH KPHBOM Nocle HHbeEKUMH apeHamnHa 3a 100%, MoxKHO BUeTb, YTO 
B-HOHOH CHWKaeT afpeHaJIMHOByIO rHneprauKemulo Ha 50—80%. Pe3ysbTaTbl - 
ONBbITOB MpHBeseHbI Ha puc. 2 u B TaOw. 1. Ha ocHOBaHHH MpHBeeHHbIX JaHHbIX 
MOXKHO 3aKJIOUHTb, UTO B-HOHOH MPOABJIAeT BbICOKYIO AHTHAAPeHAaIHHOBY!O aK= | 
THBHOCTb B OTHOUICHHH TJIMKOFeHOJIMTHYeCKOFO BO3ACHCTBUA afpeHaJHHa. | 


VMuctutyt 6uoxumuu um. A. H. Baxa 


AkajlemMuH Hayk CCCP 


Tloctynuno 
3 IV 1959 | 


UMTHPOBAHHAA JIMNTEPATYPA 


bu Gelli ped) 
(1956). 2) H. 
SAG ey lee brar 
Sse Mer era 
(1945). 5 M, 


Paris — Brussel, 1946. ® N. B. Dreyer, D. Harwood, Federat. Proc., 6, Ne l, 
324 (1947), *C. . Banaxcscewxui, HU. C. Banaxospckuit, Merton Ouoxu- 


MHYeCKOrO aHaJIH3a KPOBH, 
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anaxopckuh, H. H. Lpo3gf70Ba, Yen. cosp. 6uon., 13, B. 2, 12] © 
H. Lpo3yz0Ba,C. 7. Banaxospekui, Buoxumua, 20, Bp. 3(1955). 

axopckui, H. H. Lpo3y,084, Buoxumun, 22, gp. 1—2 (1957). 
axospckuit, M. H. Mefticeab, Bwana. oxen. 6uon. u meg., 20, 3, 19 
D. Visscher, La Régulation hormonale du métabolisme et la vitamine A, 


Hornagn Akagemun nayx CCCP 
1959. Tom 127, N 3 


BHOXHMH A 


®. &. JIATBHH, A. A. KPACHOBCKHH u Lf. T. PAXHPEBA 


OBPASOBAHHE HW MPEBPAUWWEHVE MPOTOXJIOPO®HJIVJIA 
B SEJIEHbIX JIMCTbAX PACTEHHH 
(ITpedcmaeaeno axademuxom A. H. Tepenunem 11 IV 1959) 


_ B wHactosuee BpeMaA ZocTaTOuHO onpeseseHHO yCTaHOBJIeHO, YTO HeMOcper- 
PTBEHHBIM [IPeAUIECTBEHHHKOM XJIOpodua MpH 3eJIeHeEHHH ITHOMMPOBaHHbIX 
HCTbeB =ABJINETCA - MpoToXsopodus. B. nocsieqHHe Yroybl -OblvIo moKa- 
aHO, UTO 3aKJIIOUNTEJIbHbIe STaNbl OOPasOBaHHA XMOPOHJJIa B AHCTe — CJIOKHbIL 
poullecc, BKJOUAIOWIMH B CeOA WeJIbIM pA, MPpOMe*KYTOUHBIX cTaquhH doToxumMuye- 
KOrO H (epMeHTATHBHO"O Xapaktepa (} °). OfHaKO Bce 3TH MCCeEZOBaHHA ObIIH 
CyULeCTBJICHbI Ha STHOJIMPOBaHHbIX JIMCTbAX PaCTeHHH, BbIPOCLUIMX M3 CeMAH 
TeMHoTe. B CBA3H C 3THM BO3HUKaeT BOMpOC 06 yuacTHU MpoTOXOpotpHvisia 
3 TM1pollecce HOPMaJIbHOrO OHOCHHTe3a XMOPOUNa B 3eJICHbIX JIMCTbAX pacte- 
4MH, BbIpOCcWIHX Ha cBeTy. PewleHve STO mpobleMbI OODIMHbIMH MeTO.aMH — 
6CcOpOWHOHHbIMH MeTOJaMH cmeKTpodoToMerpHu — HaTaJIKuBaeTCA Ha. 3Ha- 
HHTeJIbHbIe TPYHOCTH, CBA3AHHbIC C HEOOXOAMMOCTbIO OOHAPy2XHBaTb BeCbMa 
MaJIble KOJIHYeCTBA NPOTOXJOpOuIa Ha POHE BbICOKHX KOHUCHTpallu OCHOB- 
AIX MMPMCHTOB JIMCTa (XJIOPOPUJIJIOB H KaPOTHHOMJOB). 

_ [na uccieqopaHHua oOpa30BaHuA MpoToxsopoduia B 3esIeHbIX JIMCTbAX 
MbI IPHMeHHJIM MeTO CoTOrpaPupOBaHHA CMeEKTPOB (lyOpecueHiHu JIMCTbeB 
Mpu TiyOOKOM OxJlaxKeHHN OObeKTa. YcTaHoBKa Avia coTorpacduyeckoH peru- 
cTpalluu CneKTpoB dblyopecueHuuN Obiia OnucaHa pauHee (*,4). CneKrpbi cpoto- 
rpapupoBasiMcb Ha MaHXpOMaTMYeCKOH MJIeHKe 4yBCTBHTebHOCTbIO 250 efn- 
Huw TOCT (Ba cayyae 9KCTpaKkTOB) WJM Ha MWIaCTHHKaX «naHundpa» (B cilyyuae 
auctbes). Wupuya meu cnektporpada MCII-73 Ona o6niuHo 0,1 MM, 9kKcnO- 
3uuna 10 cek. (9KCTpakTH!) uM 20—30 Muu. (mucTbs). B OCHOBHBIX OnbiTax 
MCHOJIb30Ba/IMCb 3e1eHbIe JIMCTbA 7—15-HEBHBIX PpacTeHHH cbacomM copta Ce- 
BepHad 3Be3a, BbIPAaLleHHbIX MO JIOMMHECICHTHBIMA JIaMlaMM JHeBHOFO CBeTA. 
Jia MpHvroroBJIeHuA SKCTPaKTOB Opaslacb HaBecKa JIMCTbeB (JO | 1); B Cy4ae. 
HeEOOXOAUMOCTH B3BEWIMBAHHe MpOuU3sBORNMOCb B TeMHOTe. JIHCTbA pacTHpaJHCb 
B CTYMKe, MHIMeHTbI 9KCTparnpoBasHCcb 4—5 mu 80% alleToHa, H 9KCTpakT OT- 
(UJIbTPOBbIBaJICA Yepes OyMaxKHbI PusbTp. Ilepen ororpaupoBaHneM cneKT- 
POB (slyOpeclleHUMH KOHIWeHTPaluu ZKCTPaKTOB BbIPABHHBAJINCh MO ONTHYECKOH 
MJIOTHOCTH B KPaCHOM MaKCHMYMe MOTJIOWWeHHA XJOpODHJIa a HW 3aTeM OXJaxK- 
JaIWCb %XHAKMM a30TOM. O HaJM4unH NpOTOXMOpOdHuNa B SKCTPakTax CyMIK 
MO MOABJIEHHIO MaKcuMymMa (psryopecueHunu mpn 629 mu. B onpirax ucceqoBa- 
JIMCb 3KCTPaKTHI JIMCTbeEB paCTeHHH, BbIPOCIUMX MOM JIOMMHECILCHTHBIMHM J1aM- 
MaMH HW MOMeUaBLUUXCA Ha pasHoe Bpema (2, 4, 6 u 10 uac.) B TemHoTy mpH 20°. 
Jlna onbita Opasvcb NOJIOBHHKM JIMCTOBbIX MIaCTHHOK. SaTeM paCTeHHA BHOBb 
BLICTABJIAJIMCb Ha CBeET MH OCBelllaIMcb B TeyeHue 15 MHH. Ha paccrosHHH 20 cM 
OT JlecaTH 30-BaTTHbIX JIIOMHHECIECHTHBIX JIaMI, NOCIe YerO MPHTOTOBJAJIMCb 
9KCTPaKTbI U3 BTOPbIX MOJIOBHHOK JIMCTOBbIX MJIaTHHOK. 

Jl KOJIMYeCTBEHHOTO OnpeseseHuA KOHWeHTpallHH mmpoToxsopoussa B 
9KCTPaKTe OJHOBPeMeHHO MpoOH3BOsNOCh cpoTorpadupoBaHHe CepHu cTaHapT- 
HbIX pacrBopoB. CraHyapTHble pacTBOpLI MO/TyuaIMCb NyYTeM WOOaBMeHUA K UC- 
XOJMHOMY SKCTpakTy MHIMeHTOB He 3aTeHABLUMXCA pacTeHHH (0 yac. B TeMHOTE) 
CMpeeeHHIX KOMMUECTB alleTOHOBOrO pacTBopa XpoMaTorpadHyeckH ‘OUMIIeH- 
HOrO MmpoToxsopodussa OGONOUeK CeEMAH TbIKBbI, HACHTHYHOFO NO CBOHCTBaM 
MpoToxsopodussy STHOMMPOBaHHLIX WHcTbeB. B KayecTBe KpHTepHA HakOrVe- 
HMA AKTMBHOFO MpoTOXMoOpodussia Opalacb pa3HHlla B KOHWeHTpallMH MpOTo- 
XOPODUJIIa MEK AY JIMCTbAMH, NOMeCLLaBLUIMMHCA B TEMHOTY, H JIMCTbAMH C TEX Ke 
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pacTeHHil, JOMOJIHMTebHO OCBeMAaBLUIUXCA B TEUCHHE 15 mun.’ Konuentpalina mpo- 
TOXNOpOusa OMpesensmach CHeKTPCPOTOMETPHYECKH, UCXOAA HB Koscpcpu- 
, MeHTa mormomjeHus, ZaHHoro Kocku c corp. JlaHupie 


au b B aucTe (ompeyeseHHe MpPpOW3BOAMJIOCb CIeK- 
TPOMPOTOMETPHUECKH) NOSBOJIAIM OWCHHBATb COJeprKa- 
Hue aKTHBHOrO MpoTOXJOpomua B MMJJIMrpaMMax 
Ha rpaMM cbIporo Beca HM eFO OTHOCHTeJIbHOe Ccofep- 
Kanne (10 OTHOWeHMIO K xNopodusny). Ipopogzusca 
KOHTPOJIb 34 H3M€HCHHEM COOTHOLICHHA OCHOBHBIX NHT- 
MeHTOB JIMCTa MO CHeKTpaM MOPOWLeHHA SKCTPaKTOB, 
OpaBIIMXCA JIA H8MePeHHA CNeKTPOB dsryopeckeHuHH. 
IIpu 9ToM He OblI0 OOHapyKeHO KakuX-MOO cyulecT- 
BCHHbIX H3Me€HEHHH ITOTO COOTHOWIEHHA. 

Kak noka3aJId H3MepeHHA CHeKTPOB duryopeciieH- 
IMM 9KCTPaKTOB, B 3CJICHBIX JIMCTbAX, BbIPOCWIMX Ha 
cBeTY H He MOBepraBLIHXCA 3ATCMHEHHIO, YeTKO OOHa- 
Py2XKUBAIOTCA CuleLbI MpoToxMopomusnna. Tlocne nome- 
Il€HHA 3THX PacTeHHH B TEMHOTY y2Ke B MepBble 2 ya- 
ca HaGolaeTcH 3HaUYMTeIbHOe yBeJIMYeHHe cosepxKa- 
HUA MpoToxsopodunna (cm. Ta6s. 1). B mnocnenyro- 
Ive Uacbl cosepxKaHUe MpoToxsopodussa mposomwmKae»r 


B® 


500 G10 sf 820 G30 640mp 


O HaBecke JIMCTbeEB H O KOHIMeCHTPalHu xlopo*pusisia 


Puc. 1. Mukpocnextpo- & 
rpamma  cbayopecuenunu  BOSPaCTaTb C HECKOJbKO MeHbIeH CKOPOCTbW. IIpu 
alleTOHOBOrO = 9KCTPakTAa: BbICTaBJICHHH PaCTCHHH U3 TEMHOTHI Ha CBeT HaKOMHB- 


1 — u3 muCTbeB PacTeHHH, 
HaxoOHBWIUXxcA 4 yaca B 
TeMHoTe, 2 — mocse JONOI- 
HHTeJIbHOTO OCBELICHHA TeX 


IWHUCA MpoTOXNOpOCdus OYeHb ObICTPO UCuesaeT 
(puc. 1). B reuenue nepBprx 5—10 MuH. KOmMYeCTBO 
HaKOMJe€HHOrO TpoTCXsopodua YMeHbIlaeTcA B He- 


Ke JHCTbeR B TeHeHHe CKOJIbKO pa3, nocme 15—17 MuH. KomuYeCTBO MpoTO- 


15 Muu. (9kcnosHuHaA = XOPOGPHJIIa MPHMepHO COOTBETCTByeT ero cofepxKa- 
mpH ororpapupopakuH = yyig B HESATeMHABINEMCH JINCTe. 
15cek., web 0,4 Mmm) 


KoumuecTBO aKTHBHOTO mpoToxsopoedussa, o6- 
pa3yfollerocA B 3eJICHbIX JIMCTbAX B MepBble YaCbl 3ATEMHEHHA, MPeCBOCXOAUT 


a ae 


KOJIHNYECTBO mpoToxsopodusia, HaKallJIMBa€MOTO STHOJINPOBAHHbIMH PpdaCTe- - 


HMAMH KyKypy3bl 3a 15 Aue (0,003 mr/r no JaHHbIM 


Kocku wu ap. (*)). Konuentpauua akTHBHOTO mpo- Ta6auna 4 


Toxsopodussa, OOpasyrolleroca B 3eJIeHOM JIUCTE, 
B Teueune 10 uac. gocTuraet 1,6% no oOTHOWeHHIO 
K COJjepKaHHlO XJopodua; sTa Wudpa CooTBeTcT- 


O6pasoBaHHe akTHPHCTO 
NpOTOXJOpomussa B 3eeHbIX 
JIMCThAX acon 


ByeT TIPHMepHO KOJIMYeECTBY OOHOBJIA€MOro XJIOPO- 


IIpotoxnopodpusa,, 
muasa 3a TOT 2%Ke HHTePBaJl BPCMCHH, NO JaHHBIM — Booms npecur. | H3%esaloulmi np 
Wnpka u Toquesa (°) : pact.ptemnote| “yar y OHKeM 


OCEeU. pact. 
(45 MuH.), Mr 


Kak nokKa3aJIM HaOIOJeHHA, Cnoco6HOCTE O6- 
Ha 1? cbhiporo Beca 


Pa3OBbIBaTb MPOTOXMOPOuJ 3aBHCUT OT BO3pacTa 
JIMCTbEB, 3HAYHTeEIbHO Oca6eBand K 20—25 pHI0 WA 
MepBbIX JIMCTbeB pacTeHul dbacomu. Bropble mucTbsA 


npu 20°, vac. 


255 0,002 
20—25-nHeBHOM tbacoH BHOBb OOsazatoT cnocob- 4 0,007 
HOCTbIO K OOpa30BaHHIO MpoToxsopodusa. 10 0,014 


TlomuMo oOnucaHHbIX pe3YJIbTaTOB OMbITOB C 
pacTeHHsMu (aco CXOMHbIC Pe3yJIbTAaTbI ObWIM NOAYYeHAI pH H3y4YeHHH 
HaKOMICHHA NPOTOXMOPOUa B JIMCTbAX HEKOTOPHIX APyrux BUOB pacTeHuli — 
60608, KyKypy3bl, MIWeHUILBbI. 

Hamu OblIM OCYIUeCTBIeHbI TaK%Ke UCCeLOBaHuA Mpollecca oOpa3soBaHus® 
MmpoToxsopodussia HeNOcpeACTBEHHO NO CNeKTpaMm ClyopeclleHWHN 3eJIeHbIX JIH- 
crbes. C sto Wembio MbI cboTorpadupoBwanu cnekTpbl cdbyopecieHIMU JIMCTbeEB 
pacTeHuu, BbIPOCIIMX Ha CBeTy H 3aTeM MOMEL[CHHbIX B TeMHOTY Ha 1—2 cyTOK. 
J\1a OCTaHOBKH MpOWeccoB OMOCHHTe3a JIMCTbA OXIaKaIMCb B TEMHOTe KH]KHM 
as0ToM Jo —150°. IIpu stom Opi0 O6HapyxXeHO NosBsIeHHe MaKcuMyMa (bulyopec- 
neHiuu mpu 632—637 mp, coorsetcTByloulero, m0-BHMMOMY, MaKCHMyMy 
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bayopecnennuu MpoToxsopopudia B sucte (°). BuccmeqoBaHHaAx M0 CneKTpaM 

IOTIOWEHHA HM CneKTpaM (cpiyopeclleHinu STHOMMPOBAHHEIX JIMCTbEB (?*) Opin 

OHaPyXKeHb! pasHble POpMb! NpOTOXOpouVa, BpasIMYHOH Mepe yuacTByIOulHe 

ripollecce o6pas0BaHHuA XMopodussma. C Wesmbto 

BIABJICHHA STHX (OPM MbI MpOBeIH H3- 100 

epeHHA CMeKTpOB (dlyopecleHWHH 3e/1eHbIX 

HCTbeB MIpH Ooslee ri1yOoKOM oxv1axkZeHHH 8 
‘00 beKT norpyXaJica B KXUAKMH a30T). CnekTppl 

uOo (ororpadupoBamuch, mHO0 perucTpupo- 60 
BaJIMCb Ha YCTaHOBKe, cocTosmeli U3 cneKTporpa- 

a MCII-51, BprxoqHoro kowmuMatopa, (poroym- a) 
HOKUTEMA O9Y-22 u 3alIMCbIBaIOllero ycrpolicr- 2 
Ba. B 3aTeMHeHHH 3eJIeHbIX | 2-,HEBHEIX pacTeHuli 20 
bacowm B TeyeHve 1—2 cyToK B cneKTpax (uryo- 

DeCICHUMM JIMCTbeB OOHapyXuBaeTcA NOABMEHHE pan ees 
\TYeTIMBOFO MaKCHMyMa (lyopecleHIHH aKTHB- 630 640 650 660 mp 
Holi (bopMel mpoToxsopotustta UpH 656 Mu. Eg 
OcBemlenue 9TUX JIMCTbeB JIaMNOH HakaJIMBaHHA Puce. 2. Cnextp cayopecieHuHn 
500 BT mp KOMHAaTHOH Temmepatype HH MpH O° senenoro ancta chaconu: 1—ancT 
IPHBOZUT K ObicTpomy (1—5 Muu.) 134e3HOBeHHIO AE aL Ona ee phe 
MakcuMyma 656 mu (puc. 2). Ke JIMCTA, JOMOMHHTeRbHO ocBe- 
J{1A BbIACHeHHA TyTeH OMOCHHTeSa B 3EJICHOM enHoro 15 mun. DotosmeKTpH- 
mmcTe MmpedcTaBsaeT MHTepec OOHapyxKeHHe MpO- ueckne usmMepenusA, Merb 0,4 MM. 
MEXKYTOUHOH POpMBI C MaKcHMyMOM (bulyopecuen-  (/) — B OTHOCHTeMbHEIX eqUHHMAX 
uuu 690 Mu, nosBJIAIOMeHCA B MepBbIe MHHYTHI OCBeIICHHA. ITHOJIMPOBAHHBbIX 
nmactbep (*). B cnekrpax dlyopeclleHWHH 3eJIeHbIX JIMCTbeB TPH OXsMaxkye- 
| HUM JO TeMMepaTypbl %uUAKOTO a30Ta OOHapy2KH- 
fal BaeTCA MaKCHMyM pH 690—697 mu, kKoTOpHI no 
MHTCHCHBHOCTH He ycTymaeT mMepBOMy MaKCHMyMy 
xopoduiia B sucte. IIpH sToM O6a MakcHMyMa, 
110-BHJMMOMY, HMeIOT TOHKYIO cTpykTypy (puc. 3). 
Maxcumym 690—697 mu oOHapyxKeH H B JIMCTbAX, 
OXJIa2%KJCHHbIX Ha CBeTY, H B JIMCTbAX, NOMEILaBLUUXCA 
BTeMHOTY Ha 1—2cyTOK, H B JIMCTbAX, OCBEWLAaBLUIHXCA 
20 mocjie 3aTeMHeHHA. B cBaA3H C 3THM 3aTPYHUTeb- 
HO jlaTb TOUHY!O HHTeplmpetTaluio OOHapyKeHHOMY 
670 680 690 00 me MaKkCHMYyMy. 
DF ig TakuM O0pa30M, MpHMeHAA MeTOAUKY W3MepeHHA 
Puc, 3. Cnexrp dayopec- CU€KTPOB ChylyopecileHiMH SKCTPaKTOB MHIMeHTOB H 
e€HUMH 3eeHOrO HCTAa (pa- JIMCTbeB TIPU rlyOOKOM OXJIaxKCHHH, HaM YlaJIOCb 
COM, OXNaKeHHOrO JO OOHAPy2XXHTb OOpa3s0BaHHNe AKTHBHbIX (OpM IIpOoTo- 
remnepatypbl = =KUAKOTO =—-=xnopodua B 3eJICHbIX JIMCTbAX pacTeHHH. 
Be eo SOS enS atone ConoctTaBJieHve Hallux JIaHHbIX O CKOPOCTH HaKON- 
H3MePeHHA, Web 0,07 MM. P 
J —b oOTHOCHTeCAbHbIX CH- JICHHA npoToxsopopusa C JaHHbIMH O CKOPOCTH 00- 
HUIAaX HOBJICHHA XMOPOUJa, MOJTYYeCHHbIMU M3TOMHBIM MeTO- 
mom (°), fjaeT OCHOBaHMe MOslaraTb, YO OMOCHHTe3s 
XJOpOPHIa B 3eeHbIX JIHMCTbAX Take OCYIIeCTBIACTCA C yYaCTHeM aKTHB- 
HbIX (POPM NpoToOXxJOpoduaa. 


Mockosckui frocyapcTBeHHbIM yHHBepCcHTeT Tocrynuso 
um. M. B. Jlomonocopa 20 II] 1959 
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BHOXHMHG ' 


Axayemux A. B. MAJIJIAQHH, A. B. BEJIMK u JI. C. KPAUKO 


BHEJ[PEHHE METHOHHHA S* B BEJIKH PA3SJIMGHBIX 


CTPYKTYPHbIX JJIEMEHTOB KJIETOK NOJIYLUAPHH 
FOJIOBHOrO MOSrA HW MO3)KEUKA 


Tipu noMoud MeToJa pavoakTHBHbIX H30TONOB B MocweqHee BpeMA Obl. 
MOJy4eH PAX JaHHbIX, XAPaKTePH3yIOWWHX OOMeH OeJIKOB B pa3JIMUHbIX OTMeMAax 
ICHTpasIbHOM HepBHOH CHCTeMbI H B MepHctbepH4yeCKHX HepBax. OTH JaHHble HH- 
yero He FOBOPAT OO OOMeHe OeKOB B Pa3JIHYHbIX BHYTPHKJICTOUHBIX CTPpyKTypax 
HepBHOH TkaHu. Mexyy TeM, B nocmeqHee BpeMA Bce OoVIbUIe HU OO/IbLIe BHHMa- 
HUA YeIAeTCA H3yY4eHHIO XHMHMYECKOFO cocTaBa, KaTaJIHNTHYeCKHX (yHKWMH U 
OOMeHa BEeLIECTB OTJCbHbIX KJICTOUHLIX cTpyKTyp. IlomyueHHble B COOTBET- 
CTBYIOUHX HCCI€MOBaHHAX JaHHble O OMOXHMHYeECKHX CBOHMCTBaX WHTOMa3Ma- 
THYCCKHX CTPYKTYp KaCaloTCH B OCHOBHOM TKaHH MeYeHH MJICKOMMTAaIOUHX 
MKMBOTHBIX. UTO KacaeTCA CTPyYKTYPHbIX OOPa30BaHHH KJIeTOK HepBHOH TKaHH 
(a Take MW MApyruxX TKaHeH), TO 3feCb. MMeIOTCA MOKA JIMUIb eCUHMUHBIC’ 
pa6otp (1°). 

B HacTosuleM MCCIeOBaHHH MbI MOCTaBHJIM Mepe coOoH 3alauy H3y4UTb | 
CKOPOCTb COHOBJICHHA O€IKOB B OTACJIbHbIX BHYTPHKJICTOUHBIX CTPyKTypax MO- 
JlyWapHH rouJiOBHOrO MO3ra WH MO32KeuKa, a HMCHHO B AJe@pHOH, MHTOXOHIPHauib- | 
HOH WH MHKpOCOMHOH (bpakWMAX H B KOHCYHOH, TaK Ha3bIBaeMOH pacTBOpHMON, | 
(@pakWHH, NoyyaeMbIX MpH PpakUHOHUPOBaHHH TOMOFeHaTOB HEPBHOM TKaHU. } 

CBOHX HCCCOBAHHAX AVIA NOMYYeHHA OTACIbHbIX WHTOMIASMATHYECKHX | 
(paki MbI HCNOMb3OBaIHM MeTOA (pakMOHHOrO (AucdepenuabHOrO) WeH- ’ 
TpKyrupoBaHHA TOMOreHaTOB HEPBHOH TKaHH, KOTOPbIH MO3BONAeT MOYYaTb! 
B OTHOCHTCJIbHO OOJIbINHX KOJIMYECTBAX OTJCJIbHbIE KeTOUHbIe (pakILHH, CO-: 
Tepall[Me MpeCHMYLICCTBEHHO OMNpefeveHHble KJI€CTOUHbIe CTPYKTYPbl, H H3yYAaTb: 
XHMHYeCKHH COCTaB H OHOXHMHYECKHE MPOLMECChI, KOTOPble MPOHCXOLAT B Pa3s/H4- | 
HbIX uacTAX kKJleTOK. II]paBa, COBpeMeHHad TeXHHKa 3TOFO MeTOMa MOKa elle 
He WCKJO4UaeT BOSMOMKHOCTH HaJIMYHA B OTCJbHBIX WHTOMMASMaTHYeCKHX (ppak- 
IMAX HeOO/bUINX NpuMeceH ApyruX KJeTOUHbIX CTpyKTYp. | 

Metoq AndiepenwuabHoro wWeHTpHdyrnpoBaHua YOMOreHaTOB HepBHO 
TKaHH MbI CO“eTAJIH C METOJOM M€YeHbIX ATOMOB, MOCKOJIbKyY H3y4eHHe CKOPOCTH 
BHEPeHHA PalvOH3OTONA B OeMKH OTEJIbHbIX KJIETOUHLIX CTPyKTYP MO3BO/AeT 
AelaTb 3aKJOYeHHeE O OeKOBOM OOMECHE OTJCJIbHbIX CTPyYKTYPHbIX 3JIEMCHTOB 
KJIETKH. 

UccneqoBaHna ObIIM MpOBeAeHbI Ha B3POCJIbIX KOIKaX BecoM oT 2 JO 4 xr. 
Jia Kaxjoro onbita Opaiw MO3r AByX KHBOTHBIX. Paguometnouun c S3% 
BBOJMJIM 2XHBOTHBIM MOKOXKHO 3a 20 uac. AO UX 3aOHMBaHHA U3 pacueTa 
10 000 umn/muu Ha | © Beca Tea 2%XMBOTHBIX. 

OnbITHbIX 2KUBOTHBIX 3a0HBaJIH NYTeEM OTCeYeHMA TONOBEI; NOyWapHA ro- 
JIOBHOFO MO3ra H MO32%KeYOK MOCe H3BJIEUeHHA H3 YepenHOM KOPOOKH MpOMbIBasIM 
OXJaKICHHBIM (PH3HOJIOPHYeCKHM PaCTBOPOM XJIOPHCTOFO HaTpUH, CTapaTebHO 
OCBOOO*KMaJIH OT MOSFOBbIX OOOJIOUEK, KPOBEHOCHBIX COCYJOB HW KPOBH H OTICIb- 
HO TOMOreHH3HpoBain. ' 

J\ia nonyyenusa roMoreHaTa TKaHb OOJbUIMX MOyWapul romOBHOrO Mosra, 
PaBHO Kak H MO3x%KeuKa, CHavadla TalllTeJIbHO pacTupasach B PapdopoBsol crymKe 
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O NOJYYEHHA BMOJHE OMHOPOMHOTO ToMOreHaTa, He COJepxKalllerO KOMKOB. 
MOJIYYeHHOMY YoMmorenaTy oOaBAICA AeBATHKpaTHbli o6bem 0,25M pac- 
BOPa CaXapO3bl, NPHFOTOBJICHHOrO Ha AUCTHJJIMPOBaHHOH Bose C noOaBseHuem 
0018 M xnopuctoro kambuna (CaCl,-6H,O), noce vero romoreHaT B TeveHHe 
€CKOJIBKUX MMHYT NepeMelIMBAJICA B CTYNKE H WIA paspylWeHUA KJIeTOK JBaxK Ibi 
ponycKasica Mp NOMOUIM WinpHlla yepes HIVy WIA MOAKOKHOTO BMpbICKuBa- 
HUA (C MaJIbIM AvamMeTpom). Jlaee roMoreHaT (PHJIbTPOBaJIM Yepes YeTHIPe COA 
apJIH, NPOUeXKHBaIM Yepes OLHH C/OH MOTHOH TKaHH (CaTHHa) HM NOsABepranw 
PakUKOHMPOBaHH!O MO HECKOJbKO H3MeHEHHOMYy MeTogy Bpogu u Balin (?). 

XJOPHCTHIH KasibuuH NOOaBANM K pacTBOpy CaXapoOsbl C WeNbIO NOBbILIEHHA 
VCTOHYMECCTH ALep npOTHB paspywennsa. Bce onepauuu MpHroToOBeHuA romore- 
Hata Mu ero cbpakWMOHMpOBaHUA NPOBOLMIN Np TemMNepatype He BEE 5°. 

Jia M3OIMpOBaHHA sep, T. €. noMyyeHHA Ae pHOok hbpakuuyn, 
OMOreHaT WeHTPHyrupoBasica B pedbpwxKepaTOpHOH WeuTpudyre. mpu Temme- 
batype 3—5° nu wenTpobexHol cue 500—600 g (B pacuere Ha HO npoOupKn): 
Teyenne 25—30 mux. LlentpudyrupopaHue nosptopsuu 4—6 pa3 B 3aBHCH- 
MOCTH OT NMOJIHOTbI H3BIeUCHHA ALep, KOTOPy!O OnpesenAIM MUKpOCcKONHYeCKH 
lO OTCYTCTBHIO Aep B HafocaouHOH yacTH romorenata. Ocayku sgep coOnpamu 
pu nomoun 1 M caxapo3bl, a HalocalOuHy!0 YaCTb HCNOb30BaIM AA Nosy- 
HeHHA pyrux dpakuul. Hypa Aa ocBoOoxwKAeHHA OT Pa3MUHbIX mpuMeceli 
(BOIOKHa, AMOPQHbIe YaCTHUbI, OCOPIBKH KJCTOUHBIX OOOOYeK, MHTOXOHApUh): 
Tpombipau 3—4 pa3a myTeM cycneHAHpoBaHuA OcayKa B 1 M caxapo3e u WeHT- 
DK@yrHpOBaHHA B pecpwxKepaTOpHOK WeHTpHdyre B Teyenve 20—30 mMuH. npu 
p20—840 g (B pacueTe Ha JHO mpoOupKh). 

| C uenbto JabHefmel ouncTKH ocafoK afep emule 2—3 pasa nocmeqOBaTebHO: 
PyCneHJMpOBaJICA B pacTBOpe CaxapoO3bl C yJeJIbHbIM Becom 1,2 u WeHTpudyru- 
posasten mpu 3900 g (B pacueTe Ha HO nNpoOupkKn) B TeyeHve 30 Muu. Ilocae 
qoceqHerO NpOMbIBAHHA AepHan PpakuuA OOHapyXuUBasa MO MHKPOCKOMOM 
HMCTbIC Apa C OTYCTIHBO BHAHbIMH SpbIlKaMu. 

Jia nonyuenua PPakKWHH MHTOXOHAPUH (pakynn, ocexat- 
ei npn 12000g) yka3aHHyt0 BEIe HafocagouHy!0 YaCTb TOMOreHaTa, OCTaB- 
yiocdA mocsie BbIJeIeHuA Aep, NoLBeprasu WeATpudpyrupowaHulo B pedpurxKe- 
PaTOpHOH wWeunTpudyre upu 12 OOO—12 300 g B TeyeHne 20 Mun. Hagocanounaa 
PK JIKOCTb BMECTE C BEPXHMM PBIXJIbIM CJIOEM OCaKa CJIMBaJlaCb WH MOBTOPHO LeH- 
pudyrupoBanacb B TeyeHue 20 MuH. Ocayku nocuie nepBoro uM BTOporo WeHTpH- 
YTHPOBaHHA COCLMHAMMCh BMeCTe, CYCNEHAMPOBaHCh BO, 25 M caxapose u 
eHTpudyrupoBasucb 20 MHH. MpH TOH *%e WeHTpoOexkHOH cue. I]pomprBanue 
HOBTOpsNOcb; MOJYYeCHHbIM MOCIe NOBTOPHOFO MpOMBIBaHHA OCafoK MmpeycTaB- 
an cbpakiuio MHTOXOHApHi. HafocaqouHad %XuAKOCTb BMECTe C NPOMBIBHBIMYY 
OfaMu CY KUNA AIA JasibHeHmero pa3syesleHua. 
|- Tipu ucceeqopanuu tbpakiMu MUTOXOHAPHH C NOMOLIbIO (asOBOKOHTpacTHOK 

MKPOCKONHH MOXKHO OblIO BHAETb YACTHYKH Pa3HbIX Pa3MepOB H (POpMHl, Jie- 
KalllWe H3OMPOBaHHO OfHa OT Apyro u JMWb H3pesKa COOpaHHble B arperarbl. 

Jia phigjenenua PpakKWun MUKPOCOM (Ppakunn, ocezatoujeh npu 
HO 000O—44 000 g) yKa3aHHyt10 Bile HafocalouHy!0 %KHAKOCTH (C NPOMBIBHBIMH 

OfaMH), OCTAIOULyIocaA Moce H30JMpOBaHHA (PpakIHH MHTOXOHAPHH, WeHTpH- 
yruposasu mpu 40 000—44 000 g (B pacuete Ha AHO WeEHTpHdyKHOH mpoOupka): 
Teuenne 30 muH. TlomyueHublt ocaqoK nmpombiBasM nmpH nomouwH 0,25 M ca- 
‘aPO3bl; STOT OCAMOK, OOIMHO HE3HAUHTEJIbHBIN MO CObemy, MpeycTaBal coon 
jae MHKPpOcoM. 

Hagocaqounad %KUAKOCTb, OCTaBaBlaicA Mocie BbI-eeHHA MHKPOCOM, 

pelctaBinna pacTBOpUMy!l Mpakuun. 

Jini onpeenenua pawoakTHBHOCTH Oe/IKH YKa3aHHBIX BbILIe YeTbIPex 
pakuni ocaxjanu c momoupio 10% TPUXJOPy KCyCHOH KucyIoTEI. BeaKOBbIe 
CalKu [BaxkKfbl nepeoccaklau TPHXJOpyKCyCHOH KHCOTOH mocwe HX PacTBO- 
euna B 0,2 N pacrBope egKoro HaTpa, [Bark Jbl MPOMbIBaJIM 5% TpuxsopyKcyc- 
oH KucuOTOH mpH KOMHaTHOH TeMMepatType, a B TpeTHH pa3 — mpH HarpeBa- 
WH Ha BOJAHOH OaHe Jo 90° B TeyeHHe 20 MHH. Ia OCBOOOKMeEHUA UX OT HYKJe- 
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MHOBbIX KHCJIOT; MOCsIe STOrO SeIKOBbIE OCANKH NOCeEMOBaTebHO SKCTParupo- 
BaJIHM alleTOHOM, CIHpTOM HM 3*PMpOM Mp KOMHAaTHOH TemMepaType H [BarxKAbl 
9KCTParHpOBaJIH MeTAHOJI-XJIOPOPOPMHOH CMeCbIO (1:1) Ha BogqaHoH OaHe B 
reuenuve | uaca, noce yero CHOBa MpOMbIBaJIH SPHPOM. | 

Tostyuennie OeIKM BbICYLIMBasIH B TepMOCTaTe 10 MOCTOAHHOTO Beca M pac- 
THpaJin B araTOBOH cTymKe; STH OeKOBbIe MOPOWIKH CJYyKHIH MIA J\aJibHeH- 
lero onpefevieHHA a30Ta H paHOaKTHBHOCTH. 

Coyepxkanuve a30Ta B GenKaxX pa3/IHUHbIX *pakilnl OMpeMeAOCE KOO 
MeTpHYecKH nocyie CKUTAaHUA OemKOBOrO OcayKa C CepHO KUCJIOTOH. 

Jad ompeqeseHuA payvOaKkTHBHOCTH MpHFOTOBJAJIH MHIWUeHH, covepxaBimne 
no 10 mr 6enKoBoro nopomika. PagMoaKTMBHOCTb Onpefessaslacb C MOMOLKbIO: 
TopwoBoro cuetuHKa MCT-17 Ha ycranopke Tuna B. Pesyabratbl ompeseeHua) 
paHOaKTHBHOCTH BbIpaxKaJIH B BUe YAeMbHOM pakuoakTHBHOCTH GeJIKOB KaxkJOw 
(bpakuuu B HMITyIbcax 3a 1 MuH. Ha | Mr asora. 


: 
( 


Taéaunna 4am 

Ay 

VaeabHam pagwoaKTHBHOCTh OeNKOB pa3JIMUHBIX KJeTOUHEIX pakuuii TKaHM nonywapHii 
romOBHOTO Mo3ra MH MO32%KeuKa KoeK (B MMNybcax B 1 MHH. Ha 1 Mr a3oTAa) 


3 
I 


Tlomymapua romoBHoro Mosra Mo32Ke 40K : 
No 
onbira sazepHas | dp. muTo- |p. MuKpo-| pacTBopH-| saAgepHaa | @p. MuTo- |p. MHKDPO-| pacTBopH= 
op. XOHpuH cOM Max dp. op. XOHApHH COM Masi pp. | 
f 
i 214,6 447,2 190,9 = — 136,14 215,3 158,1 | 
2 403,5 73,3 110,0 125,2 = 161,6 246,6 29570 | 
3 179,6 103,8 288, 3 281,8 — _ _— 
4 208 ,7 88,1 477,9 247,5 161,7 170,5 213,3 213,3 
5 218,2 111,0 232,8 322,2 260,0 250,0 483 ,2 4334 
6 165 ,2 104,5 235,7 PRB Te 189,6 179,5 350,4 305 ,2 
7 163,4 93),4 206,9 245 ,9 219,0 184,3 318,3 318,2 
8 226,6 104,7 287,6 308,8 168,6 166,4 271,5 238,0 
9 133,6 67,0 170,8 146,5 131,9 148,0 175,5 176,0 j 
10 429,4 78,6 107,2 170,6 495,41 170,6 295,0 232,9. 


i 


Cpequee 174,212, 8| 97,1+7,4 | 200,8+18,8| 231 ,38+22,4 189,414, 174,14:10,1| 285 ,4-429,0 270,1+26,0. 


B ta6n. 1 npupeyeHbl pe3yJIbTaTbl MCCIeOBaHHH WHHTCHCHBHOCTH BKJOUC- 
HHA PaHOMeTHOHHHA B Oe/IKM pasMMUbIX KeTOUHBIX (paki TKaHM MOMyuIa- 
pHi roJIOBHOrO MO3ra HM MO32KeuKa KOLIeK. | 

Kak MOXKHO BHJeTb U3 WupPp yJeMbHOH paMoaKTHBHOCTH OesKOB BbIJeJIeH- 
HbIX (PpaKUHH, HHTCHCHBHOCTb BKJIIOUCHHA MeYeHOrO MeTHOHHHA B O@JIKH OT- 
J€JIbHbIX BHYTPHKJIETOUHbIX CTPyYKTYP Kak MOJyWapHi TOMOBHOrFO MO3ra, TaK H 
MosxKeukKa pasvinuna. B TKaHH OObWIMX NOJyWapHl HaHnOobUIyIO yebHy10 
pa [MOaKTHBHOCTh OOHapyXHIM OeKH pacTBOpHMOH pakunH u OeKH MUKpO- 
rot. Bowee HU3KOM OHA OKa3alacb B AZepHOH (pakuuu u CaMOl HU3KO — BO 
(fp akWHH MHTOXOHApUH. 

B TKaHH MO3%KeuKa HaHOoslee BLICOKYIO ye@JIbHY!0 pauOaKTHBHOCTh O6Ha- 
PYM OeKH MHKPOCOMHOH (pakUnH; yebHad pavoaKTHBHOCTb OeIKOB 
pacTBOpHMON dpakiMH Oblla HECKOJIbKO HwKe. Ene HwxKe Oblia yebHad pa- 
WHOaKTHBHOCTh OeIKOB AZepHoli paki\uu WH HavOosee HU3KOl — paquoakTHB- 
HOCTb O€/IKOB MUTOXOHApHasIbHOH (ppakiuu. 

Ecim CpaBHHTb HHTC€HCHBHOCTb BKJIOUCHHA MeYeHOrO MeTHOHHHA B OerKH 
Pa3JIMUHbIX KJICETOUHbIX CTPYKTYP OOJIbLIHX noulyiapuli HM MO32Ke4Ka, TO MOXKHO 
BHleTb, YTO OeKaM BCeX (pak MO3%KeUKa CBOLCTBeHHA Oovlee BbICOKaa pa- 
J\MOaKTHBHOCThb, a CJIEQMOBATeJIbHO, H Oovlee BLICOKaA OOHOBJIACMOCTb, 4eM GedI- 
KaM aHaJIOPHUHbIX KJICTOUHbIX (pak MOMyWapu romOBHOrO MoOSra. 

A. B. Beaux nu JI. C. Kpauxo (°), nomp3yacb Takxke MeTonom judbepex- 
IHaJIbHOrO WeHTpHpyrMupOBaHHA B CO“eTaHHH C MeTOJOM MeYeHBIX aTOMOB, 
U3YUHJIM HHTCHCHBHOCTb BKJIOYCHHA PaHOMeTHOHHHA B AJepHbe H WHTONIA3- 
MaTHuecKuHe OeJIKH TKaHH OOJIbIIMX nojyiapH W Mo3sxKeuka. OHM HallWIN, YTO 
GekH ALepHO M WnTOMIasMaTH4eCKOH (pakiWu XapakTepusylorca pasiM4HON 
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; 

CKOPOCTbIO BKJIIOUCHHA B HHX PaHOMeTHOHHHA HM YTO GeKM WHTONMasMaTHye- 
CKOH (PpakUNN MOsKeuKa OOHOBJAIOTCA GOsIee MHTCHCHBHO, YeEM OeIKH WMTOMIA3- 
MaTHuecKOH (pakUHu nowlyWapni rouoBHoro Mosra. B coorBeTcTBHH C 9THM 
NOCe{HUM (aKTOM HAaXOAATCA Halli JaHHble O Goslee BLICOKOH yebHOK pajno- 
AKTMBHOCTH OeJIKOB pPa3JIMYHbIX KJi€TOUHbIX (PpakUMH MO32%xXeuka NO CpaBHeHHIO 
€ OeIKaMH COOTBETCTBYIOUIMX (bpakIlMii nOsylapHii TOMOBHOrO MoOsra. 

Boviee BbICOKHI YpOBeHb OOHOBJeHHA OeKOB MO3?KeUKa OCOGeHHO ‘CHO BH- 
eH MPH COMOCTaBJIEHHH BeJIMYHH YCJIbHbIX paWOaKTHBHOCTeH OeJIKOB MUKpO- 
COMHOH HW MHTOXOHpuasbHOH (pakunli: yesibHad palMOaKTHBHOCTb OeJIKOB 
MUKpOCOMHOH (pakUMH MO3%KeuKa MpeBbllaeT TAaKOBY!IO NOJYyWapHi PoJIOBHOTO 
Mosra B CpeflHeM Ha 42%, a HHTCHCHBHOCTb BKJIOUCHHA PalMOMeTHOHHHA B Oeul- 
KH MHTOXOH]PHaJbHOH (pakWun MO3xKeuka NOUTH Ha 80% MpeBbiluaeT COOTBET- 
CTBYIOMLy!O (pakUMio OOJIbIIMX NONyWIapH TOJOBHOTO Mosra. 

Kak BHAHO u3 Ta6l- 1, HanOonee BLICOKyIO yJebHyIO pakHOaKTHBHOCTb 
O6Hapy2XkuIN OeIKH MUKPOCOMHOH (ppakILWH Kak B MO3%Keuke, TaK HM B NOJYLWa- 
PHAX TOJOBHOFO MOSra; HECKOJbKO Ooulee BbICOKAA BeJIMYHHA YJleJIbHOH aKTHB- 
HOCTH, OOHapyXKeHHad JIA OeKOB pacTBOpHMOH pakUHH OOJIbIUHX NOJyua- 
PHM TOJIOBHOTO MOS8ra, MO-BHAHMOMY, MOKeT ObITb OObACHEHA HENOJIHbIM USBVIe- 
YeHHeM H3 Hee M@JIKAX MHKPOCOM, KOTOPbI€, B COOTBETCTBHH C JIMTepaTyPHbIMH 
|WaHHbIMH, OOJIayaloT HanOoslee BbICOKOM CKOPOCTbIO OOHOBeHUA (*). 

OG6uHapy2XeHHaA HAMM BbICOKad OOHOBJIACMOCTb O€JIKOB MHKPOCOMHOH (ppaKk- 
‘WWMM HePBHOH TKaHH MOJIHOCTLIO CoriacyeTCH C HMCIONIMMHCA B JIMTepaType 
WaHHbIMH, NOJIYYeEHHBIMM JIA JpyruX TKaHeH, B YaCTHOCTH JIA TKAaHH neveHH 
(‘), H TOh posbio, KOTOPyIO MrpaloT MHKPOCOMbI B MpoeccaxX KJeTOUHOTO O6- 
MeHa, H B YaCTHOCTH B CHHTe3se OeJIKa. 

Hatin uccJieqoBaHuc MOKa3aJIv, TAKUM OOPasoM, YTO OeNKH PasJIMUHbIX KJe- 
TOUHBIX (pakUMH TKaHH MOJyWapwHH ToJOBHOrO MO3ra HM MO3s%KeukKa, cya nO 
CKOpOCTH BHeJ,PeHVA B HHX M€4YCHOrO METHOHHHA, OOHOBJIAIOTCA C pasJIMUHOH 
-MHTCHCHBHOCTbIO; pH 9TOM KaK B MOJYyWIAapHAX, TaK M B MO3%KeUKe HavOouee 
HHTCHCHBHO OOMeHUMBAaIOTCA OeKH MHKPOCOMHOM (paklMH; K HEH O1N3Ka pa- 
cTBOpuManA pakuunA. HanOoulee HH3KOH OOMeHHBaeMOCTbIO XapakTepu3yr10TCA 
| O€IKH MHTOXOHJpHaJIbHOH :bpakilMH; B MOSxKeUKe K 9TOH PpaKUMH NO ypoBHIO 
| YAeIbHOH paquoakTHBHOCTH O1M3Ka AflepHad (pakUuA, OeKH KOTOPOL B NOWy- 
WapHAX OOHOBIAIOTCH 3HAYHTeJIbHO MHTCHCHBHee OeJIKOB MHTOXOHApHasibHOH 
dpakuun. 

OGHOBJIACMOCTbh O€KOB OTJIEJIbHbIX KJICETOUHBIX CTPyYKTYP TKaHH MO32KeUKa 
BbILIe OOHOBJIACMOCTH O€JIKOB COOTBETCTBYIOWMX BHYTPHKJIeETOUHbIX (pakuni 
noJlyWiapH ToJIOBHOrO MoOsra. 


k 


Vuctutyt OnoxumMuu Tloctynusio 
Axagemuu HayK YCCP 18 V 1959 
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Jloxzaym Akagemuun nayk CCCP 
1959. Tom 127, Ne 3 


SKOJIOTHA PACTEHHH 
YW. B. KAPMAHOBA 


O 3HAYUEHHH KOHKYPEHIUMM KOPHEM B CEMEHHOM 
BOSOBHOBJIEHHM TPABAHHCTHIX COOBLUECTB TAE)KHOHM SOHbI 


(IIpedcmaeneno akademuxom B. H. Cyxaueeoim 10 III 1957) 


CormacHO COBPeMCHHBIM MIpeCTaBJICHHAM, KOHKYPeHILMA KOPHeH B3POCJIbIX | 
pacteHuii OKa3biBaeT BJIMAHMe Ha Mpoleccbl ceMeHHOrO BOsO0OHOBeHHA (* *) 
JI@CHbIX CoooulecTB. OxHaKO JO HaCTOAUerO BpeMeHH B JMTepaType MOUTH HeT 
JIaAHHbIX O 3HaYeHHM 3TOH (POPMbI OTHOWWCHHH B BOSOOHOBHTEJIbHBIX IMpoteccax 
MIPHPOAHbIX TPaBAHUCTHIX CHTOMEHOSOB. 

CytlecTBylouiMe Ha STOT CUeT BbICKaSbIBAHHA WO CHX NOP MMeIOT XapakTep 
paOounx TumoTes, He MOATBEPAKJeHHbIX SKCNCPHMCHTAJIbHBIMH JaHHbIMH (4,°). 

CrpeMAcCb BOCHOJHUTb STOT Mpobel, MabopaTopuA ecHO reoOoTaHukH MH- 
erutyta seca AH CCCP mpospesa coorsetcTBylolive WCcleqOBaHHA MO STOMy 
BONpPOCY B TPpaBAHHCTHIX (PHTOWeHO3aX BbIPyOOK cpeqHeH Tavrn. . 

OnbITbI ObIIM 3aJIOXKeHbI B Pa3sJIMYHbIX 10 COCTaBY HW CTpyKType TpaBAHUCTBIX 
coobllecTBax BbIPyOOK. | 

3ylecb MbI OrpaHHYHMCA H3JIOKeCHNEM JaHHBIX NO TpyMMHpoBKaM HWBaH-YaA 
(Chamaenerion angustifolium L.), Kak u3BecTHO, Hrpatoulux OOVJIbLIy!IO pOJIb 
B CJIOKCHHH MOKPOBAa BbIPyOOK TaexKHOH 30HbI.’ ae 

O6beKTOM SKCIEPHMECHTAJbHIX UCCEAOBAHH CYKUIM PUTOWEHOSbI UBAaH- | 
yaa, CPOPMHPOBaBLIneCA Ha BbIPyOKe BOCbMMJIeTHeEH JaBHocTu. Mcxo,HEIi Tun 
yieca — @IbHUK-YePHHYHHK Ha MaJIOMOLWHOM TOf30ue. 

MBanH-yal B H3yYeHHbIX COOOMeCTBaX OOpa3yeT NepBbI NOAbAPyc BbICOTOIO 
B cpeqHem 1—1,2 m. [IpoeKruBHoe MOKpbITHe NOUBbI HaX3eCMHbIMH YaCTAMH eFo ; 
coctaBsineT 60—70% npu uucse cre6nel 10—16 Ha | m®. Bo Bropom noybapyce : 
pasMemlaetca uepHuka (Vaccinium myrtillus L.), KocrsHuka (Rubus saxati- 
lis L.), MapbanHuk (Melampyrum pratense L.), xusyuKa (Ajuga reptans L.). ; 
PacteHuad STOTO NoxbaApyca uMeloT BEICOTY He Gosee 10—15 cm. Ocnosuag, 
Macca KOpHeH B COOOMLECTBe HBaH-4ad COCpeMOTOUeHa B CaMbIX MOBePXHOCTHBIX ; 
COAX TMOUBBI. i 

MsyyeHve mpolleccoB CeMeHHOTO BO30OHOBJICHHA B TpynMMpOBKaX MBaH-| 
ya MOKa3aJI0, UTO BCXO[bl TpaBAHUCTbIX PaCTeHHH HMeIOTCA 39eCb B OUCHB; 
HeOOJIbIIMX KOJIMYECTBAX MH MaJIO 2%XH3HeEHHBI. Bp OTMe4eHbI HEMHOTOUNCJeH- ( 
HbI€ BCXOJb KOJIOKOJbYMKa KpyrviomuctHoro (Campanula rotundifolia L.), 
KUBYYKU, PuatKu codaubelt (Viola Canina L.), MapbanHuka. ToulbKo BCXogbl; 
MapbAHHHKa MOJIeBOrO MpOXOMAT NOVHbIM WMKJI CBOerO pa3sBUTHA MW MWIOAOHOCAT. 
Bcxojbl HBaH-4YaAd HMeIOTCA B KOsIMYeCTBe He Oouee 5 Ha | m?, npwuem Bce OHH 
rHOHyT B TeyeHHe MepBoro Mecsila. BaxkHo nosyepKHYTb KOJOCCaJIbHbI paspbIB 
MeXxKTY NOTCHIWMaIbHOH HM peaJIbHOH CMOCOOHOCTbIO K C€MeHHOMY BO300HOBUIe- 
HHIO MBaH-4aH. B caMom JeJe, B3pOcJIble paCTeHHA HBAH-4aA OOHJIbHO MIOOHO- 
cat (8—10 TIc., ceman Ha | M? mMpu rpyHToBoli ux Bcxoxecru 60—65%), To) 
COBEPIICHHO H€ YBA3bIBAeTCA C TEM HHYTOXKHBIM KOHYCCTBOM BCXOZOB, KOTOpOe 
HaGsul0qaeTca B STHX TPyNNHpOBKax. ( 

OnbiTbl 3ak04aJIHCb B CHeqyioulem. Brycrsix KypTHHaX HBaH-Yad 3aKsaBI-; 
BaJIMCb MJIOWaqKH pasMepom 35x40 cm. B3pocapie pacrenua c THX MOWayqoK 
ObIIM YCTpaHeHbl OCTOpOXHOH nponosmKoH. Ilo nepudepuu onbITHEIX MIOUlaloK: 
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bia MpoBekeHa TpaniWweHHaA OOpesKa KOPHeH BSPOCJILIX pacTenuli Ha riyOuny 
15—20 cm. Jia ycrpaHenua nepeqBuxeuuit Baru m0 CTeHKaM TpaHllen 3a- 
KaQbIBaJICA TOJIb. KOHTPOJIbHbIe MIOWAaKH He Obi N3OJMPOBaHbI OT KOPHEBLIX 
uctem. B Hayate HIOHA Ha OMbITHBIX H KOHTPOJIbHbIX MIOWalKax BbICeBAJUCh 
jpasqebHO CeMeHa MBaH-Yan uM wyuKu (Deshampsia caespitosa (L.) P. B.). 
B onbiraxX C WBaH-4aemM HOpMa CeMaH Obiia 3000 cemaH Ha MOWaLKy, a B onbiTe 
c myukol 1000 cemaH Ha mnsomanky. 

ONLITHBI€ H KOHTPOJIbHbIe MIOWaIKH PasMelllasuch B OLMHAKOBLIX yCOBUAX 
OCBeILeHHOCTH (NOJIyYaM MpuMepHO OKON0 80—90% nowHoro cBeta). Bo Bcex 
BapWaHTaX ONbITOB BeIHCbh JeKajlHble HaOJIOJCHUA 3a MOABJIEHHVeEM BCXOJOB U 3a 
ux cMepTHocTbio. B Kone BereTal[HOHHOrO nepHoga Obl MpOMsBekeH 3aKJIIO- 
YMTeIbHBIM KOJIMYECTBEHHBIM y4eT BCXOJOB C 3aMepaMH BBICOTbI pacreHuit u pa3- 
JMepa JIMCTbeB MC MOCueTaMM YMCA MocesHUX, 


& 
Ss 


& 
S 


Yucno pacmenud 


100 


5 10 220 270 bY 1M 12M 10M 6 bu 22 27 6V0 = (il ul uM 


‘Puc. 1. Usmenenue yuca pcxogop uBaH-yaa (a) u Wyuku (6) B TeveHNe BereTaltMOHHOrO Mepuoga. 
I -— oOpe3Ka, 2 — KOHTPOb 
| 


Kak BuHO 43 puc. | a, B TeYeHHe MepBOro MecALa MOCJe MOCeBa CylI[eCTBeH- 
‘HbIX pasMunH B WHHaMuKe lpopacTaHuA CeCMAH MBaH-¥aA Ha OMbITHbIX HW KOH- 
TPOJIbHBIX TOWayKax He HaOsoOaerTca. 

B o60ux culyuatX MAKCHMAJIbHOe KOJIMYECTBO MPpOpOcTKOB MpHXOAUTCA Ha 
“WeTBepTy!O Jekayly nocse noceBa. C 9TOrO MOMeHTa HauMHaeTCA MaccoBad TuGesb 
BCXOJOB HBaH-Yast. IIpu STOM Ha MOWayKaX, 3allMWeHHbIX OT BAMAHUA KOpHel 
B3POCJIbIX PaCTeHHii, CMeCPTHOCTh 3HaUHTeIbHO MeHbIIe, YeEM B KOHTPOJIbHBIX 
mlocepax. C nepBol Jekafbl aBrycTa CMepTHOCTb BCXOJIOB B STHX YCJIOBUAX Pe3KO 
fafaeT, H CO BTOPOH MOJIOBHHbI aBryCcTa KOJIMYeECTBO BCXOJOB HBaH-4aA MOUTH 
He MeHsAeTca. Ornay BCXOJOB MpOHCXOAHJI B OCHOBHOM 3a cueT rHOeN cJ1a6o0- 
Pa3BHTbIX BCXOJOB C ABYMA JIMCTOUKaMH. 

B oTsHuve OT OMBbITHBIX MIOWaOK, B KOHTPOJIbHbIX ToceBaxX OTMHpaHHe 
BCXOJOB HMe€JIO MeCTO B TeveHHe Bcero JleTa, MPHYeM K KOHWLY MepHoya Bereta- 
IMM BCXOfbI 3fecb BbIMepJIM Halleuo. 

Kak BuHO 43 Ta6N. 1, CYULECTBYIOT 3HAYHTeJIbHbIC pa3sJIMYHA B MOLLHOCTH 
Ppa3BHTHA BCXOJOB MBaH-Yad Ha OMbITHDIX H KOHTPOJIbHbIX MIOWlagKax. Tak, 
BCXOJ[bI HBaH-4YaA Ha MWOWlayKax Cc OOPpesKOH KOPHeH B3pOCJIbIX pacTeHHH Mmpe- 
BOCXOJAT BCXOJbI HA KOHTPOJIbHbIX MIOWalKax no BbIcoTe B 10 pas, a nO pas- 
MepaM KpOHbI H JIMCcTbeB B 7 pas (TaGul. 1 u puc. 2). 

TakuM o6pa30M, BJMAHHe KOPHeH B3POCJIBIX PacTeHHH HBaH-4aA MOXKHO 
paccCMaTpHBaTb KaK OCHOBHY1O IpHYuMHy rHOeM HW YTHeETeEHHOrO COCTOAHHA BCXO- 
OB 9TOrO Bua. 

B nepBpli Mecall mocuie moceBa B OMbITaX ¢ WyYKOM Takxe He HaOsMOJaOcb 
pa3IMuui B WWHaMMKe MpopacTaHHuA WU PasBHTHA BCXOJOB Ha OIIbITHbIX WH KOHT- 
POJbHBIX MiOWayKaX. 
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Oyuako c nepBo ZekabI HIOIA WO KOHIa BereTallMOHHOTO NepvoOsa Ha MI0- 


malKax c OOpesKoH KopHeli HaOMOJaeTCA MOCTeMeHHOe yBeJIMYeHHe YCJa BCXO- 
7oB uyyuku. Bexogbl 3TH CHJIbHO KycTHIMCb. OTMHpaHUA BCXOZOB B 3THX YCJO- 


BHAX He HaOwOaerTca. 
TPaoauma t 


OnpiT KouTpouJb 
MowulHOCTb pasBHTHA BCXOJOB 
Zaid coe M-+-m Priests M+m 
MUpanu-ual 
Bricora, cM (his 4,0-+0,2 98 0,3-40,05 
J\nmHa KPOHBI, cM 76 4,9+0,2 98 0,6-+0,03 
Iupuna KpOHBI, cM 76 |4,0-+-0,14 98 0,4+0,03 
Jinuua sucta, cM 229 2,3-0,05 232 0,3-+0,02 
Uupuua aucta, cm 229 0,7-40,02 232 0,45+0,03 
Unucao WHcTbeB Ws 6-40,4 95 4102 
Tinoulaqb, NoKpplrax saMn- 
CTbAMM BCXOJIOB, % 65 O17 
UlyuxKa 
Bpricora, cm 104 7,5+0,5 129 1,8-++0,05 
Jiiuua mucta, cM 318 5,0+0,2 396 1,5+0,03 
Uucao mucTbheB 101 4+0,5 Pail 2-0,1 
Tlnowayqb, MoKpbitaa JH- 
CTbAMH, BCXOZOB, % 14 Zs 


Hanporus, Ha KOHTPOJIBHBIX WIOWatKaxX UYHCJIO BCXOJOB ULYUKH C nepBou 
AcKaf bl WIOJIA HE YBeJIMUHJIOCb. Mano TOTO, B STOM CJIYUae K KOHILY BereTallHOH- 


Puc. 2. Cbemka T1poeKWHii KPOH BCXOJOB HBAH-4¥aH Ha WomayKe c oOpeskKOl KOPHel B3POCIBIX 
pactTenuit (clepa) M Ha KOHTPOJIbHOM MaoulaqKe (cmpapa). 1] — Kpona upaH-uaa, 2 — Kpona 
BCXOJOB HBaH-¥awd B HMKHeEM Apyce. Pasmep mmomayku 30 « 40 cm 


HOTO Ne€pvOyla HaMeuvaeTtca HeOOJIbILOe YMeCHbInNeHHe HX KOJIHUeECTBA. Oguako 


3]}eCb MaCCOBOTO OTMHPaHHA BCXOJIOB ILyYuUKH He HaOuroaeTcu, Tak UTO JO KOHIa | 


BereTalHOHHOTO NepHOa COXpaHAeTCA 3HAUNTEIbHOe YMCIO BCXOZOR (puc. | 6). 
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Kak BHHO 13 JaHHbIX, IPHBeJeHHBIX B TAG. 1, BCXOAbI WLyUKH TakxKe UyTKO 
BIBAIOTCH Ha yYCTpaHeHwe KOHKYPeHIWLMH KOPHEH B3POCJIbIX pacTeHHil UBaH-4aA 
JUCCTBEHHBIM YBeEJIMYCHHEM MOIIHOCTH pa3sBuTHA. Tak, BbICOTa mO0Oera  WwInHa 
qcTa y BCXOJOB Ha Mollaqkax c OOpeskKoli KopHel Obwiu B 4 pasa OoubUIe B 
SABHCHHH C BCXOJaAMHM KOHTPOJIbHbIX MVIOULaLOK. 

CylllecTBeHHble pa3JIM4HA UMeIOTCA HB KOWIMUeCTBe JIMCTbeB. Y BCXOJOB Ha 
IBITHBIX MIOUlaKaX YHCJIO JIMCTbeB B CpeHeM paBHO 4, B TO BpeMA Kak Ha 
HTPOJIbHBIX MIOUATKaxX MOaBAloulaA Macca BCXoROB (95%) umeer 2 suCTa. 
| TakuM o6pa30M, BCXObI Uly4¥KH OGva- 
OT Govlee BbICOKOH YCTOHUMBOCTbIO K BO3- 


jo 


!HCTBHIO KOpHelt B3POCJIbIX pacTeHuit WMBaH- 


Ta6auna 2 


ha, YEM BCXObI CaMOrO UBaH-uas. Coneprxanue 
|B caMom jee, Mp OMHOK u TOM Ke’ 3ar- Pay6una, |gopm asora Ha 
3Ke NOUBbl KOPHAMH- B3pOCAbIX pactrenui - — °¢P"*8T See) ee 
BaH-4YaA BCXOJIbI HBaH-4aHn rHOHYT HalleJlo, tO 
(\CMEPTHOCTh BCXOJOB ULYYKH HeBe/NKa. 
_ Orctoya MOxKHO CyelaTb BeCbMa BaxkHOe oie pies a 
1KJMOUeHHE O TOM, TO, BO-NepBbIX, B JaHHOM 1015 34 
llyvae, HalpsKeHHOCTb COPeBHOBAHMA BHYT- oon Kuite a 
NONyIAWHH OHOTO Bua (HBaH-yaa — 1015 27 


bXOJbI UBaH-“Uac) BbILe, YeEM Mey nomy- 

(IIMAMH pa3HbIX BHJOB (MBaH-4Yad —Wy4Ka). Bo-Bropbix, BbITeCHeHHe 
DYNNMPOBOK WBaH-YaxH COOOWeCTBAMM ULYYKH Ha BbIPyOKaX TaexKHOM 30HbI 
| OCHOBHOM OMpeeJIAeTCA pa3JIMYHbIM OTHOWICHHEM BCXOJOB STHX pacTeHHl 
| KOHKYPHPYyIOULMM BO3ZeHCTBUAM KOPHel B3pOCJIbIX pacTeHuil. 

Uro KacaeTca MexXaHH3Ma BJIMAHHHM KOPHeH B3pOCJIbIX pacTeHHli WMBaH-4aA 
ja BCXOJ[bI, TO OH, BUJMMO, OUCHb CHOXKECH H PASHOCTOPOHEH MO cBoel MpHpose. 
Ojwako B HallleM CJlyuae, MO-BHAMMOMy, pellatolee 3HaYeHHe UMeeT Tepe- 
aT KOPHAMH B3POCJIbIX paCTeHHH MMTATeJIbHbIX BeUIeCTB, TaBHbIM OOpa30m 
jOMBUXKHEIX (OPM asoTa. 

| [NeficrBvTeJibHO, aHaJiM3 COfepAKaHHA NOJBYWXKHIX (OPM a3z0Ta MOKAa3sbIBAaeT, 

O B BEPXHUX COAX MOUBHI Ha MOlWatKaxX Cc OOpesKOH KOPHeBbIX CHCTeM CO- 
@pXKUTCH BHAYHTeIbHO OO/IbUIe YCBOAeMBIX (bOpM a30Ta, YeM B NOYBe KOHT- 
ObHBIX MMOMaqoK (Tabs. 2). 

B To Ke BpeMa pa3IMuNA B COfepxKaHHH BJAarM B KOPHEOOUTAeMBIX CJIOAX 

OUBbI OMbITHBIX MH KOHTPOJbHbIX MIOWAaOK ObWIM BeCbMa HeBeJINKH, NpHyemM 
laKHOCTb MOUBbI BOOOHX CJlyyaAxX Oblia BhINe KosdPulMenTa saBalanus. 
TO, BEPOATHO, CBA3AHO C YaCTbIMH HW OOMJIbHBIMM OCalKaMH, BbIatarouluMu B 
erHee BpeMA HM OGecneyHBalOWIMMH peryJIApHoe HM MOCTATOUHOe yBJIaxKHeHHE 
[OUBBI. 
_ TlomzBoaa uror, MOXKHO CKa3aTb, UTO KOHKYPeCHWHA KOPHeH ABJIAeTCA OJHUM 
3 CYULECTBEHHBIX (haKTOPOB, TOPMO3HINMX XO CeMeHHOFO BOSOOHOBJICHHA B 
PaBAHUCTHIX CcooOulecTBax BbIpyOoK. Pa31M4HxA B YCTOHMYMBOCTH BCXOJOB K 
BOSIICHCTBHIO KOPHEBbIX CHCTEM B3POCJIbIX PacTeHHH B 3HAUHTeIbHOM CTeNeHH 
MpesesAlOT XapakTep B3aMMOOTHOIIeHHH Mexy OCHOBHbIMH 92uPuKaTOpaMu 
‘PABAHUCTHIX COOOWeECTB BbIPyYOOK, UTO HMeeT Bar%KHOe 3HaveHHe B AMHAaMHKe 
‘PaBAHUCTOFO MOKPOBa BLIPYOOK Tae2KHOM 3O0HHI. 

B 3ak0ueHHe BbIpakalo OwarojapHOCTh akay. B. H. Cyxauespy u B. TI. Kap- 
IOBy 3a BHHMaHMe K HacTosel padore. 


VWUuctutyT seca Uocrynus10 
Akayemuu Hayk CCCP 6 II 1959 


UWMTHPOBAHHASA JIMNTEPATYPA 


1K, Fri ke, Zbl. Gesam.' Forstw., 30, (1904); 4.C..G. Korstian, T.Godte, 
Juke Univ. Sckool of Forestry, 3 (1938). °B.T. Kapmos, Boran. xypu., 40, Ne 3 
Hs) eee canes Borwanosckaa- Tusued, Yu. 3an. Jlenwurpaqck. yHuB., 
ep. Ouon., 20 (1941). ® K. Linkola, Acta forest. fennica, 42, Ne 2 (1933). 
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QKOJIOTHAA PACTEHHH 
A. H. MOHOMAPEB 


O BHOJIOTHYECKONM M3OJIALMM FESTUCA SULCATA HACK. | 
MW FESTUCA PSEUDOVINA HACK. : 


(IIpedcmaeneno axademuxom B. H. Cyxaueeoim 31 III 1959) 


B yoxKHOH secocrenu Saypasba BcTpeyatoTca, cya mo «Pope CCCP», BE 
Bula Tunuaka. Ogun u3 Hux — Festuca sulcata Hack.— cunraerca maHHOckKo: 
MOHTHYCCKHM BUOM, BTOpoli xe — Festuca pseudovina Hack.— wupoxKo pac’ 
mpocrpaneH B crensx SanagqHol Cu6upu u Kasaxctana (°, *). CucremaTwuecKr 
WM SKOJIOrMYeCKM 9TH BUAbI OVeHb GN3KH. B Tpontikom sanopegquuke (ea 
6uHCKaA OON.), Te MpOBOAHINCh Hall HaOsIONeCHHA, OHH HepewKO mpouspa: 
CTaIOT COBMECTHO B OJHOM (UTOMeHO3e, TAK YTO OCOOM UX pacnOJlaraloTcA B He: 
MOCpeNCTBeHHOL OIM30CTH pyr OT Apyra, OTHIONb He OOHapy2KuBanA Kako 
M60 SKOMOrHMuecKoH H30AuHH. HecmoTpxA Ha COBMECTHOCTh NpOMspacTaHuA HW 
Ka3aJlocb Obl, Ha MOJIHYIO BO3MOXKHOCTb MePpeONbWIeHHA, STH OJIH3KHe BUA 
BIOJIHE COXPaHAIOT CBOIO CAMOCTOATEJIBHOCTh M JOCTaTOUHO yeTKO Mopdosoru! 
yeckn oOocoOuleHbI. JlaHHoe ABJIeHHe HeJIb3A He MPH3HaTb YJMBUTEIbHBIM: 
O6bscHeHHe ero KPOeTCH, BO3MOXKHO, B TOM, YTO PaCCMaTPHBaeMbIe BU]bI THI 
uaka IBeTYT B TeueHHe CYTOK HeOJHOBpeMeHHO, OularogqapA YeMy OHH OnoOrH 
4YeCKH H30JIMPpOBaHbl Apyr OT Apyra, XOTA uM pacTyT no coceycTBy. HuxKe u3ma: 
raloTcad Ha6JIOMeHuA Hal UBereHveM Festuca sulcata u MpHBORATCA WIA como: 
CTaBJICHHA COOTBETCTBYIONLHe aHHble OTHOCHTeIbHO Festuca pseudovina. | 

Tunuak (F. sulcata) B paBHHHHOM OTKpbIToH crenu Tpoutkoro 3an0BeqHnKé 
OObIUHO IlBeTeT BO BTOPOH JeKaye vuioHA (c 10 no 13 VI), c KoneOaHuaMu B TY 
Ipyryt0 CTOpOHY B 3aBHCHMOCTH OT yCIOBUH noroybl. HauOouee panHee BeTeHHe 
HaOsuoqaocb y Hero c 1 no 5 VI B 3acyumMBOe Hu %KapKoe sero 1955 r., a Hau- 
Ooulee No3qHee — c 17 no 27 VI B npoxmaqHoe u BaxKHOe NeTO 1953 r. Maccopoe 
WpeTenHe WuTCA 5—7 que. Bau3 KONKOB M B NOHWKeCHHAX OHO 3ana3IbIBael 
Hu Ooulee NPOMOMKUTEMbHO. 

Ilperenue Tum¥aka MIpOuCXO_NT BCerfa BO BTOPy!O NOJOBHHY JHA MexKy 
15 w 19 uac., T. €. Ha HECKOMbKO YaCOB Mo3qHee, 4eM yKasbiBaiocs M. H. Ouxo- 
BAHHHKOBOH (*). MHTeHcuBHoe WBeTeHHe MH MbWIeHHe ObiBaeT OOIbUeli YaCTbIC 
okoo 16—17 uac. IIbimeHue mpogomKaerca 30—50 MuH., a UBeTKH ocTaloTes 
OTKpbiTbIMHM 2—3 uaca. PackpbiBaHHe UBeTKOB MpOWCXOAMT OYeHb [py KHO, 
Cuavala y €(MHMUHBIX pacTeHHH H B OTJCMbHBIX MeTeJIKaX PaCKPBIBaIOTCA He- 
MHOrHe iperbl. Tum4uak HaxXOJMTCH Ha MOpore WBeTCHYA: KOOCKH OTOFHYTHI O1 
BETOUCK METEIKM, WBETOUHbIe YelyM C4Ba 3aMeTHO Pa3BUHYJIMCb, KOHILbI IbIVIb- 
HUKOB UYTb BbICTYNHIH Mexky HUMH. B TaKoM COcTOSHHM MOJO TOTOBHOCTH 
K IBeTeCHHIO THITYAK MpeOblBaeT HEKOTOPOe BPeMA, a 3ATEM BHESANHO MPOUCXOLUT 
MaccoBoOe paCKPbIBaHHe I[BeTKOB B TeyeHHe npHMepHo 15—30 MuH., BecbMa 
HanOMHHalollee B3PbLIB UBeTeHusA (°,°). 

Ilperenne H OnblleHve THITYaKa OCYIeCTBIACTCA TONbKO B TeNJIyIO H 2Kap- 
Kylo norogzy. Ono Ha6ofaocb Hamu mpH Temnepatype 17,6—29,8° u orTHo- 
CHT€IbHOH BaxKHOCTH BO3qyxa 25—57%. HauGosee uacto u O6MTbHO OH Ben 
mpu Temmepatype 24—28°, KoTopyl0, BUAHMO, MOX%KHO CUNTaTb 6M3KOH K ONTH 
MaJIbHOH. MuHuMabuaa TemMnepatypa AA WBeTeHuA Tum¥aKa paBHa 17—18°, 
Ipoxsaqnast noroja mpenstcrayer WBeTenutlo, 3alepKuBad nan IIpepbiBaa ero 
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fh HECKOJIbKO He. B 3Holinble JHU, C TeMnepaTypoli BHue 30° u OTHOCHTe/Ib- 
pM BJlaxKHOCTbIO BO3Iyxa HuxKe 20%, WBeTeHUe eFo 3aslepxuBaercA u OCYIIe- 
PBIACTCA y2KE MOce Cnafa AHEBHOTO 3HOA, B 18—19 yac. OO orpulaTenbHOM 
PUCTBHH BbICOKHX TeMiepaTyp CBHeTebcTByeT (bakT ObICTporo HM MaccoBoro 
WUBeTAaHHA MeTeJIOK THIMaKa Mp nepeHoce UX H3 MbILMyUIeH 3HOeM CcTenu B 
pulee pOXJlaqHoe oMelleHHe saOopaTopun. Tak, Hampumep, 2 VI 1955 r. 
| 17 uac. 30 MHH. THNYaK BCTenM He Be MpH Temnepatype 33,4° u oTHOCHTeb- 
pM BslaxKHOCTH Bosfyxa 16%. Merenku ero OblWIM BHeCeHbI B sJaOopaToputo, 
pile TeMnepaTypa M OTHOCHTeJbHaA BJaKHOCTS ObWIH paBHb! 22,4° nw 58%. Ue- 
R3 15—20 Mux. BCe MeTeJIKH B aOopaTOpHH BEM HM CHIbHO nbWinaU. B crenu 
ie WBETeHHe THIMYAKa OCYIeCTBUJIOCb B 9TOT Ke eHb BCKOpe mocue 19 vac. npn 
pmiepatype 29,8° u oTHOCHTeIbHON BlaxkHOocTH Bostyxa 25%. Togo6upie xe 
e3yIbTaTbI ObIIH NOJYYeHLI IPH MOBTOPHbIX OMbITax B [pyruve 3HOlinbIe THU 
He TOJIbKO C THNYaKOM, HO Takxe c Agropyron pectiniforme, Agrostis alba. 
| IInogoo6pasoBanue y THMYaKa B 1955 r. ObWI0 HuYTOuHEM (7,6%), BepoaT- 
HO BCJIEICTBHE TOTO, YTO I[BeTeHHe VM OMbWIeHHe CFO BYTOM Oy MpoTeKasO B yc- 
JOBUAX 2KecToOUalimell 3acyXH UM BbICOKUX TemMepaTyp, ryOUTeIbHO LelcTBy10- 
[MX Ha mblibuy. AHamorM4uHoe ABJIEHHe KOHCTaTHPOBaHO JWI pala BaxKHBbIX 
IMKOpaCTYWMHX KOPMOBBIX 3JiaKOB Ha lore Benukux paBHuu CIA (?). 
Y Festuca pseudovina wpereHue u ombllieHwve MpoTeKaeT OYeHb CXOJHO. 
TOT BUA THMYaKa 3alBeraer Ha |—2 JHA paHbule NO CpaBHeHuio c Festuca 
Icata. HanGonee cyimecTBeHHOe pa3IMUHe MEK Ly STHMH JBYMA BULAaMH 3aKJIt0- 
aeTCA B TOM, uTO Festuca pseudovina uBeteT npHMepHo Ha 1—1,5 uaca panbue, 
em Festuca sulcata. Bpema onbiieHua y HuUX He coBnagaer. Festuca sulcata 
‘BETeT H IIbIIHT y2Ke TOra, Kora mblieHue y Festuca pseudovina 3aKoH4u0Ccb, 
UBeTKH 3akpbiBaloTcs. JleMapKalluaA B CyTOUHBIX CpOKaX UX IBeTCHHA HM OMBI- 
henna HaOsl0faiacb HAMM MHOFOKpaTHO HM C H€M3MCHHbIM MOCTOAHCTBOM B Te- 
«Hue JIByX Ce30HOB. Oua BbIPa%KeHa HACTOJIbKO OTYETIMBO, YTO YJIABMUBAaCb 
axe Maio HCKYLUICHHBIMH HaGJOWaTesaMu. 
B kKayecTBe mpHMepa OMMUIeM XOjl WBeTeHHA THMYaka 3a 16 VI i954 r. 
3B STOT COJIHCUHBIM 2KapKUH JleHb MACCOBOe pacKpbIBaHHe WBeTKoB y Festuca pseu- 
lovina Hayanocb B 14 vac. 55 Muu. upuH TeMnepatType 27,2° u oTHOCHTebHOM 
balaxkHOCTH Bo3ayxa 28%. K 15 uac. 15 Muy. WBeTeHHe CTaJlO OUCHb OOMJIbHEIM, 
[IPOMCXOJHJIO CHJIbHOe MbIIeHHe; MOCcueqHEe 3AKOHYMJIOCb HECKOJIbKO paHbllle 
(6 vac. B 17 uac. sce uBerku 3akpbiuincb. L[perenue y Festuca pseudovina auau- 
OCb B JaHHbIli JeHb OKOIO 2 uac. B nepnoy, WBeTeHHA H OUbIICHHA STOTO Bua 
ramuaka c 15 go 16 vac. WHA Apyrok ero Bux — Festuca sulcata — ele He Bell, 
|’ Hero He ObINO HalieHO MPM TUaTeJIbHbIX NOMCKaX HH OHO 3allBeTuel Me- 
reiku. Ileppble pacKpbiTble UBeTKM B MeTeJIKaX OTJCJIbHbIX JepHOBHH Festuca 
bulcata Obl 3aMeueHbI IMUIb B 16 uac. 10 Muu. B 16 vac. 20 MuH.— 16 yac. 
BO MuH. mpu Temnepatype 26° u OTHOCHTeIbHOLi BlaxHOCTH BOsLyxa 32% y 
Festuca sulcata ocylllecTBHJICA B3PbIB UWBETCHHA HM TOTUAC Ke HaVaJIOCb CHJIbHOe 
pIeHve, 3aKOHUMBUIeeca K 17 uac. Bce uBeTKH 3aKpbiiMcb K 18 yac. 30 Muu.: 
B oueHb Kapkue THU WBeTeHHe U OMbWIeHHe y OOOMX BHAOB THMYaKa COOTBET- 
CTBeHHO CMellaiocb Ha Oovlee m03qHee BpeMaA, MmpHueM paspbIB B 1—1,5 uaca 
Mey CpOKaMH UX WBeTeHHA COXpaHAJICH. 

V3 w30%KeHHbIX HaOuloeHul BblreKaeT, uTO Festuca sulcata u Festuca 
pseudovina pagsmmualoTcA He TOJIbKO MopdposiorM4uecku, HO HM OMomOrHYecKA — 
10 CyTOUHOM puTMUKe WBeTeHHA. Onn JelCTBUTebHO CyIeCcTBYIOT B IIpHpose, 
JEZ30THOCHTEJIBHO K TOMY, OyJeM JIM MbI pacCMaTPHBaTb UX B KavecTBe CaMOCTOS- 
reIbHBIX BHJOB WIM C~OpM OAHOFO H TOTO *%Ke Bua. MbI He mpefpeliaem Bompoca 
96 UX TAKCOHOMMYCCKOM 3HaveHHH, XOTA CKJIOHACMCA K B3rviajaM CHCTeMaTH- 
OB, BOSPaxKalollUX MPOTHB UpesMepHOH «my bBepusalluH» BuOB (*). OTH OuH3- 
<H€ BUJbI HH (OPMbI TuMYaKa, peaJIbHO CyIeCTByIOWMe B Mpuposle, Npouspa- 
‘TaIOUIMe COBMeCTHO, I[BeTYyIIlHe B CeHOJIOPHYeCKOM CMBICJI€ OJHOBPeMeHHO, 
XOXPAHAIOT CBOIO OGOCOGJIEHHOCTh MU CAMOCTOATEJbHOCTb, KaK Mbl TYMaeM, 61a- 
‘OapA OuomorMuecKol uB30JIAIHM, OOYCIOBJIEHHOH HECOBMaeHHeM UX CyTOU- 
ibIX CpOKOB iBeTeHua. MoxHO mpekmomaratb, YTO HEKOTOPax AaCHHXPOHHOCTh 
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B CYTOUHBIX CpOKaX I[BeTeEHHA M OMbICHHA, NOMOOHAA OMHCaHHOH BbILUe y TAD 
yaka, UMeeT MeCTO UY Apyrux OM3KOpOACTBeHHBIX BHAOB, POpM MIM COpTO 
3lakoB. Ona Ha6slofanacb Hamu y Aneurolepidium Paboanum, y koTopor 
omHa (popMa NOCTOAHHO UBesla B BeYepHHX CyMepKaX UM B HataJie HOU (OCH 
22 uac.), a Apyras, mpouspacTaBliasd BCcero JIMIIb B pacCTOAHHM HeCKOJIbKM 
MeTposB OT nepBolt,— B 18—19 uac. Beuepa. Ormeyeno, 4TO y ayToTeTpalOU, 
HOH (pOpMbI puca BeTeHHe HauMHaOCh Ha 2 vaca MO3MHee, YeEM y AUMJIONAHO 
(15), O6HapyKeHbI 3aMeTHbIC Pa3sJIMHUMA B CYTOUHbIX CpOKaX WBeTeHHA Y PasHbl 
coptos puca (13,14). [lpormpopeyMBocTbh CcBexeHHH O CYTOUHOM PHTMHKEe UBeTE 
Hua Agrostis alba, Festuca ovina, Festuca rubra (’ “), Mower ObiTb, Tak%& 
CTOHT B CBA3H C MOJIMMOp()H3MOM STHX BHJIOB, XOTA, KOHeYHO, BCerfa culeqye 
YUMTEIBATh 34BHCHMOCTb IBeETCHHA OT SKOJMOPHYECKHX CaKTOPOB. 


TlepMcKkul rocyapcTBeHHbIM YyHHBepcuTer Tlocrynusi0 
uM. A. M. Top»xoro St ITT, 1958 


UHNTHPOBAHHAS JIMTEPATYPA | 


1B... Bouanunes,C. lO. Jiunmuu, Bor. xypu., 40,4 (1955). * B. U.K pe 
veToBpHuy E. PF. Boo pos, Onopa CCCP; 2497 (934), 92s aMe Slaw pre srer 
PactutTembHocTb CCCP, 2, 1940. *WU-H.OnoBnnx HHUKOBA, HayuHo-meTog. 3an. apt 
yp. mo 3anopequuKam, B, 12, 79 (1949). 5® A. H. Tlonomapes, Bor. xypu., 39, - 
(1954). ® AJ H. Tlonomapes,A.H. Bykuwa, JAH, 91, 5(1953). “7 ADR: Brew 
dows, Welsh Plant Breed. Station Ser. H., Bull., 125 (1931). = C. Fruwi tim 
Handb.: der landwirtschaftlichen Pflanzenztichtung, 2 (1924). ° A.Godron, Mén 
Soc. Nation. Sci. matur. Cherbourg, 7 (1873). 7° Hl. “A. Hoy he, (Da Ale Vie 
liams, New Phytologist, 44, 183 (1945). UM.D. Jones, L.C.Newell, Nebr 
Agric. Exp. Sta. Res. Bull., 148 (1946). M.D. Jones, J.G. Brown, Agric. J 
43,5 (1951). 8 B.S. Kadan, GG. Patil) Indian J. Agric: Sci, 3, 04 “Cae 
4Lin Chen Jao, Fukien, Agric. J., 3:(1941). 1 Luong Diun Gu a4, Plage 
Breed. Abstr., 2 (1954). 
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IKCHEPHMEHTAJIBHAA MOPSOJIOTHA 
JI. B. MOJIEXKAEB 


BOCCTAHOBJIEHHE PETEHEPAL.MOHHOM CHOCOBHOCTH 
KOHEYHOCTEM Y AKCOJIOTJIEH NOCJIE OBJIYYEHHA 
PEHTTEHOBCKHMH JIY4UAMH 


(IIpedcmaeaguo axademuxom K. H. Cxpa6uneim 28 II 1959) 


MspecTHOo, YTO B ONpeseieHHOH Hose peHTTeHOBCKHe JIYYH MWOMaBMAIOT CHO- 
OHOCTb K pellapaTHBHOH pereHepalluu opraHos y rugp (°), akcomoTie u Tpu- 
pHop (', °). Tomonmactuueckad mepecatkKa HeoOyYeHHBIX TKaHeli (KOxKH, 
MILI, WIM CKeJleTa) B OOJYYeHHYIO PCHTTCHOBCKHMH JIyY4aMH KOHeYHOCTA aKCo- 
Jor IIPHBOJMT K TOMY, YTO Nocwe aMMyTauuH sTOrO OpraHa No TpaHcMiaH- 
iATY MPpOWCXOAMT pereHepallua oprana, MpwyeM KayecTBO pereHepata ompele- 
‘ACETCA MIPOHCXOMKMeHHEM TPaHCaHTaTa: eCJIM NMepecaxKeHbl TKAaHH KOHeUHO- 
tH, TO pereHepHpyeT KOHEYHOCTH, eCJIH MepecaxKeHbl TKAHM XBOCTAa, TO pere- 
epupyer xsoct (1°, 7°). J[pyrumu culoBaMH, B 9THX OMbITax HeoGy4eH- 
ple TKAaHH, SABJIAIOTCH HCTOUHHKOM pereHepalluu. Bmecte c TeM, MMeIOTCA 
JAHHbIC, MOKa3bIBalollve, TO MepecarxKeHHble HeOGJIYYeHHbIe TKaHH (KoxKa, 
KeJIeT, MbILUIbI), PereHepHPpyA, BOBJIeEKaIOT KaKUM-TO OOpa30M B Mpowecc pe- 
PHepallMu opraHa MU OOMYYeHHbIe TKAHH KOHEYHOCTH, Ha KOTOPY!O OHM Obl 
epecaxkeupl (*, 4, 1*), umm ke HeOGYYeHHbIe TKAHH (Cepia, MeyeHH, JerKUX), 
AMM He pereHepHpysA, MOryT KaKMM-TO OOpa30M NOOyAMTb K U3BeCTHOH pere- 
pallu TKAHM KOHEYHOCTH aKCOMOTJIA, Ha KOTOPy!0 OHH Ob Mepecaxkeunl (1°). 
®CPOATHO, TaKXKE MO2KHO TOJIKOBaTh JaHHble MO pereHepallMu OOIYYeCHHBIX H 
\MITYTHPOBaHHbIX KOHeEYHOCTeH TPHTOHA, KOTOPaA Mpoucxoyuia pH yyacTuu 
MMTeIMA HeEOOMYYeHHOH KOXKU ZTOM 2e KOHEYHOCTH 2%XHBOTHOrO (1°). 

_ B Teyenne pxfla eT paOoTan Ha mpoO/leMoM BOCCTaHOBJIeHHA pereHepa- 
|MOHHOM CMOCOOHOCTH KOHe4YHOCTeH y OeCXBOCTHIX amiuOuu MW OpraHoB (KocTel 
|pbILIM Yepena, TKaHel 3yOa, MbIILIbI Cepala HW mp.) y MiJeKonuTaiomHx (°~1°), 

(bl PelMJIM MpOBepHTb, Heb3A JIM HEKOTOPbIe M3 HalIMX MeTOJOB MpHMe- 
{MTb JIA BOCCTAHOBJICHHA MOaBeHHOH pereHepaliMoHHOH cnocoOHocTH obuly- 
{CHHbIX OPFaHOB, 4TO MpecTaBAeT HHTepec B CBA3H C MpoOOeMOH MpOHNKalo- 
eH pafuatuu. Perenepaluio MbILUMbI cepa y KpbIC Mbl CTHMYJIMpoBaJH 
\eliCTBHeM THPO/IM3aTOB MH 9KCTPaKTOB, MPHFOTOBJeHHBIX H3 Cepfiia Kppic (*°). 
ereHepalluio MeveHH Y MJICKONMTAIOUMX MOXHO CTHMYJIMpOBaTb MoscalKon 
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LycouKOB cBexKel meyenu (7) HM OOpa6oTKoH aKcTpakTamu (*’) uM romore- 
jaTamu meuenu (1%). Perenepatiuio CKeeTHOM MBILUUbI y JATyWIKH CTHMyJIMpo- 
jal 9KCTPakTaMM W3 CKeeTHOM MBILLIILbI IATYWKH H MieKONMTaoulMx (*%). 

B ocuosy HallMX OMbITOB MO BOCCTaHOBJIeEHHIO pereHepallMOHHOM CMOcoOHO- 
ITH Y MJICKOMMTAIOUMxX Obl NoMOxKeH MpHHUWMN OpranocnelupuynocTu WH 
|MOXHMMYeCKOFO CpOACTBa TOMOJIOrMYHEIX opraHoB. Mbl Bo3sqeMcTBOBaIH Ha 
ipolecc pereHepalluu cbu3noormuecKuM MyTeM, B/IMAA Ha OOMeH BelllecTB 
)praHu3sMa M JaHHoro ero OpraHa TKaHeBHIMM OeIKaMM HM MpoAyKTaMH Ux pac- 
ajla W HYKJeompoTeHyamMu MU MpoykKTaMu UX pacnafa, AOObITHIMM 13 OHOMMeH- 
(bIX opraHos. B jaHHoM omnbire MbI BbIOpaiM Te TKaHM (MBILULLbI), KOTOpbIe 
(TpaloT BeCbMa BaxKHY1O POJlb B pereHepaliMH KOHEYHOCTH y akcovloTuel (7). 

| Onsrr 6p noctaBsieH Ha 40 rofoBastbix akcosoTiax: 30 uepHol u 10 Oe0r 
)ac, Y KOTOPbIX BCero ObWIO MpoonepupoBaHo 70 3aqHMXx KOHEeUHOCTel. 7 aKco- 
‘oTuei moru6/l0 BCKOpe nocslIe OO6yYeHHA. SaHHe KOHEYHOCTH WO OCHOBaHHA 
Ojly4aIMCb PCHTTEHOBCKHMH JIyYaMH, a OCTAIbHOe Te/IO 3a{HalOCb CBM HILO- 
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Boli WwiacTHHKOl TomuMHOl 4 MM. O6slyyeHHe BeJIOCb Ha PeHTTeHOBCKOM Aailllla- 

pate PYII-IM, Ha paccrosnuu 25 cM, 6e3 @usbTpa, C HaNpsA2KeHHeM NO IIPH- 

KOTOpast MpHBOAUT K MOJIHOMY MOJaBleHHIo pereHepallMOHHOM cnocoOHocTH 

KoHeuHOcTeH y akcouoTus (18). Onbir Quscs 3 Mec, Uepes HeCKOJIbKO Hen 

locule O6IYYeHAA KOHEUHOCTH aMNYTHPOBaJIM MO CepeqHHe TOJeHH, H XKUBOTHBIX 

nowBepraiu JasbHetweh o6pa6oTKe. Opraub 

cbukcupospaiu B 10% copMalnHe, ekalbun 

HUPOBaJM, 3aJIHBaJIH B NapadHH, CepHaJbHbl 

cpesbl TOMMMHOH 8» OKpaLiMBasIM TeMaTOK 

KoHTpOJb I—amnyTaunus 

HEOOMYUYCHHHDX KOHeEYHOCTeH 

Bo scex 10 cayyanx yx uepes | 7/, mec 

“ 5 6 < eC mocle OnepalluH pereHepHpoBaJlH MATHMAJIbIE 

Puce. 4 KOHeyHOcTH (puc. la). Tucromornyecko 

nocuie aMNyTauunH perehepHpoBaBlUNe KOHEY 

HOCTH HMCIOT HOPMAJIbHOe CTPOeHHe, COCTOAT M3 XOPOWO AuddepeHuUMpoBaHyHEl: 

CK@JICTHBIX 9JIEMCHTOB, MBIIIII,, KOXKH, HEPBOB, KPOBCHOCHBIX COCYOB, COe,HHH 
TeJIbHOM TKAaHH MW MMIMeHTHBIX KJIETOK. 

Koutpoab I]—o6Oayuenne H aMNYTANHA KOHETHE 
HOCTeH OTCYTCTBOBala. PaHeBble MOBeEPXHOCTH TwiayKO 3axKuBasHu (puc. 16) um 
Ha HUX BOSHUKaJIH MasieHbKve OyropKu. Tuctomormyueckoe HcceqOBaHHe MOKA 
3aJ10, UTO paHeBaA MOBEPXHOCTb NOKPbITa KOKeH, NO KOTOPOH HaxoZUTCcA OoNE 
IWO€ KOJIMYeCTBO PbIXJIOH COCIMHUTeIbHOM TKAHH, OKYTHIBAIOIeH pesKO OOOf 
BaHHble CKeJIeTHbI€ SJICMCHTHI HW MBILIMbI roweHH (pvc. 2). 

HeECKOJIbKO Hel Nocie OOYYeHHA B Mpelmiewbe NepecaxkuBasH KYCOK MbILLIIb) 
B3ATOH U3 KOHCUHOCTH HeOOyYeHHOrO akcouloTa. Ilocawe mpwxMBIeHHA MBI 
Ilbl KOHEYHOCTh AMIYTHPOBaJIH MO TpaHcMlaHTaTy. OTOT OMbIT COOTBETCTBOBA. 
9KCHepHMeHTaM JIpyrHx uccweqoBatemeh (*, 18). OmHako B HallMx oMbiTax, 
MIPOTHBOMOJIOXKHOCTH JAHHbIM HalIHX MpeWlecTBeHHHKOB, Mbl He HaGwiOLa 
BaJIMCb HeOOJIbUIMe BEIPOCTHI (puc. 16), CocTosuMe U3 KOXKU, PbIXJOH Coen 
HHT@JIbHOM TKAHH HM XPALLeBbIX CTep2xXHeH, ACHO OTTPaHHYeHHbIX OT KOHILO 
cTapbIxX KOCTeH HM CTapoH MyCKyJlaTypbI KOHeUHOCTH (pric. 3). 98 

OOmyueHuNe, AaMMyYTAaWUHA H OOPaGoTKa TruAporyP 
3aTOM MBI. Cpa3y moce amnyTaluu KOHeYHOCTe HM 3aTeM elle 3 pas 
FOTOBJI€HHOFO M3 CKEJIeTHBIX MbIIII KPbICbI MO Hallelt mpexuHeli MetomuKe (10 
Y scex 8 akcovloTulelt K KOHILY OMbITa pereHepallua OTCYTCTBOBaNa: B 7 cyuaad 
ObWwIO TlakKoe 3ax%KUBIeHHe paHbl, B 1 cayyae —oOpa30BaHue MaJIeCHbKOT 
6yropka. TakuM oOOpa30M, B MpOTHBONONOXKHOCTh HalIMM MpexKHUM OMbITaM 
AKTHBHOH CTHMYJIAWMeH pereHepallHH MBI cepa y KpbicC TuApomusaTo 
ilero JeHCTBUSA. 

OOmyueHHe, AMNYTANHA HU OG6paboTKa romoreH: 
TOM MBM akcowoTada. ¥ 10 Oenbix akconormel Obwin O6yUeHBI OF 
3ay\HHe KOHeyHOCTH. Uepes HeCKONbKO [Heli Noce OOMyYeHHA B MpaBble 3a HI 
KOHCYHOCTH B HalpaBJeHHH OT OCHOBaHHA K KHCTH MHBelMpoBan no 1,0- 
WePHBIX akcomoTueH. IlpuroTopsenne roMoreHaTa: U3 OTPesaHHbIX Y OCHOBAHY 
KOHEYHOCTeH BbIACIAH BCe MbILIIbI, PaSMeIbUaM HOXKHHUAMH, pacTupan 
cbaphoposot crynke B 8,0 mM puHreposcKoro pacTBopa JIA XOJIOMHOKPOBHBI 
(PHJIBTPOBaIN Yepes ABoliHy!o Mapsto. Tlocae HHbeKWWH ToMoreHaTa aMMyTUp 
BaIH KaK lpaBble, OOpadoTaHHble, TaK H eBble, HeOOpadoTaHHble, KOHeYHOCT 


Gopy 210 B u cuuoli ToKa 15 ma. IIpumMenena Obwia Jo3a o6yyeHua (7000 1), 
CHJIMH-303H HOM. 
uccIeqOBaHHe MOKa3as0, YTO Yepes 75D Hel 
ctel. Bo scex 5 ciyyanx uepes 3 Mec. Nocsle onepalluu pereHepalluaA KOHeY 
O6OayueHHe, TMepecayqKa MBWMY XH amnyTawua. Uepe 
pereHepallu pasBuTbIxX opraHoB. Bo Bcex 5 culyuaaxX K KOHILY onbira o6pasc 
yepes J€Hb XKHBOTHbIM BBO B MbILLUIMbI CNMHEI 10 0,5 Mi ruypomusata, mpr 
MBI! cepa (*°), B AaHHBIX OMbITaX THApOMM3aT He OKasall CTHMYMPYK 
1,5 MJI TOMOreHaTa, IPHTOTOBJeHHOTO H3 HeOOJYYCHHBIX MBILI KOHedHOCTE 
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Puc. 2 


Puc. 4 
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aTeM B TeyeHHe 6 JHeli exKeHEBHO Alea WHbeKUWMM TOMOreHaTa B MpaBbie 
OHEYHOCTH NO HallpaBJeHHIO K aMIyTaIMMOHHOH paHeBOH NOBepXHOCTH OCTaTKa 
rana. K KoHIy onbita octaslocb 7 akconorae. Y 3 43 HUX MOWIHOCTHIO pere= 
epHpoBaJIM THMMUHbIe KOHeuHOCTH (pHc. le): B OAHOM culyyae TpaBad, B AByX 
pyrux —Jlepble; B 2 ciyuaHx OOpas0BaJINCb KOHHYECKHE BbIPOCTHI: B OJLHOM 
a 1paBol, B APyroM Ha JIeBOl KOHCUHOCTH; B OCTAJIbHbIX 9 CyYaAX PaHbl ria: 
JO 3a2KHJIM: B 5 Ha 1paBol, B 4 Ha JeBoH KOHeYHOCTH. Bo Bcex cly4anx JaHHo- 
OMbITa TOMOreHaT KOHICHTPHPOBaJICA B OOJaCTH TKaHeH aMMyTallMoHHOl 
aHeBOH MOBePpXHOCTH HIM B TKAaHAX pereHepaTOB KaK MpaBbIX, TaK H JIeBbIXx 
joHeyHOcTeH. CkBo3b OeJbIt SNUTeIMH MpocBeynBadl TeMHbI MHrMeHT romore- 
jara, COCPeMOTOYeHHEIH BO BHYTPeCHHHX TKAaHAX Me30JepMaJIbHOrO MpOnCxorx 
eHua. BeweycTBHe STOO pereHepHpoBaBIlIHe KOHEYHOCTH OblWIM He OesbIMH U 
@€ YEPHbIMH, a CePbIMH MH ABCTBEHHO OTHUAIMCb OT TKaHeH OCTaTKa opraHa. 
j|aMeYaTeIbHO, YTO FOMOreHAaT NOOyxXal K pereHepallun OOYYeHHbIe TKaHH He 
OJIbKO TIpaBblX KOH€YHOCTeH, B KOTOPble OH HeMOCPeACTBeEHHO BBOJMJICA, HO Vi 
aH JICBbIX, B KOTOPble OH He BBOAMJICA H KOTOPbIX MOF JOCTHTHYTb TOJIbKO 
'yMOpaJIbHbIM wyTem. TomoreHaT cocpeJoOTOUNBaJICA TakxKe 10 XOMy HepBoB 
KPOBeHOCHBIX COCcyOB KOHeuHOCTeH. BeposTHO, OH COCTOA M3 KJIeETOK u 
eKJIETOUHOFO MaTepHala, OOpas0BaBlerocad H3 PaspYWIeCHHBIX KJIeETOK WU TKaHeH 
A3MCJIbUCHHBIX MbILUIM. DucTroslornyeckoe ucceloBaHWe MOKa3blBaeT, YTO pe- 
HePHPOBaBlawA KOHCYHOCTb HMeeT HOPMAJIbHOe CTPOeHHe, MpHueM cTapbie TKa- 
M (CKeuleTa, MBI, KOPHYMa) ACHO OTJIHUAIOTCA OT HOBbIX, PereHepHPOBaBILUNX. 
OoOmyyeHne, AMNYTAUNHA H OOPaGOoTKAaA TOMOTeHA- 
OM MBIWN KPpPBCH. Yep xpix aKcouloTuleH OMepHpoBaslu HU OOpabaTbIBa- 
'M TaK XKe, Kak B mpedbilyuyel CepHu OMNbITa, HO TOMOreHaT MPHTOTOBAANN He 
: TKaHeH akcOJIOTMeH, a M3 MbILN Oeqpa Kpbic. K Kony ompira octasocb 8 
KcosloTueH c 16 onepHpoBaHHbIMH KOHeuHOcTAMH. B 6 ciyuanx mpon3oLia 
ioylHaxl pereHepallMA KOHeuHOCTeH: B 2 cilyyaaX — MpaBbIx, OO6padoTaHHbIx 
oMoreHaTom, B 4 cJlyuadx — JIeBbIX, HeOOpadoTaHHbIx; B 2 CilyuaAX pereHe- 
MpOBauIH BbIPOCTHI (Ha MpaBbIX HORKaXx); B 8 CMyuaAX pPaHbl TWalKO 38axKWIH 
| 4 Ha mpaBbix, B 4 Ha JIeBbIX KOHeUHOCTAX). PereHepalluaA KOHeUHOCTeH UWia 
TaKOW %Ke CKOPOCTbIO, KaK HU B KOHTpoJe, 6e3 oO yyeHua. Ilo BenuunHe u 
MeHemy BUY PereHepHpOBaBLUMe KOHEYHOCTH He OTJHUAIHCb OT KOHTPOJIb* 
BIX (puc. 10). Tucromornyueckoe uccleqoBaHve NOKa3blBaeT, UTO pereHepHpo-= 
ABA KOHEYHOCTh HMeeT HOPMAJIbHOe CTPpoeHue —Takoe 2Ke, Kak pereHe- 
aTbl HeEOOJIYYeHHbIX KOHeuHOCTeH (puc. 4). 
 Tipupegenubie 2aHuple noKa3pipaior, uTo 03a 7000 r nomHocTbiO NosaBiaer 
lereHepallMOHHYI0 CnocoOHOcTh KoHeuHOCTell y akcouloTuel. OOpaGorKa ruJ- 
(OJIM3ATOM MbILIIL KPbICbI H€ BOCCTaHaBJIMBaeT pereHepalMOHHOH cnocoOHOcTH 
| ae KOHeuHocTeH. IlepecayKa MBI aKCOJIOTIIA OKa3bIBaeTCA MaJIO 
PcdeKTHBHOM: OOpasy!OTCA aTHMMUHbIe H HEOOJMbIUIME BLIPOCTHI, STOT Pe3yJIbTAaT 
OXKeT 3aBHCeTb, BEPOATHO, OT BeIMYMHbI Tpancnantata. OOpaOorKa »xMBOT= 
bIX FOMOreHaTaMH, IIPHFOTOBJICHHbIMH H3 MBI, KOHeYHOCTeH aKCOIOTIeH H 
ényucn KPBIC, IpHBOAUT K BOCCTAHOBJIeHHIO pereHepalMOHHON ciocoOHocTH 


JIYYCHHbIX KOHe€YHOCTeH y aKcouloTyeH, T. €. K ObIcTpOH MH MOMHOH perenepa= 
MM THIMMUHBIX OpraHos. 

TlomyueHHble HaMH aHHble CoriacyloTcd ¢ JaHHbIMH Apyrux ucceoBaTe= 
ei (7, 4, 1°) o ToM, 4TO MepecawKa HeOOYUeHHbIX TKaHeH MOKeT NPHBECTH K 
ereHepalluu OGJIyYeHHBIX KOHeuHOCTeH y amduOuli. OfuHako Hall JlaHHble 
OKa3bIBaloT HM HeYTO HOBOe: 1) BoccCTaHOBJeHHe pereHepallMOHHOH cnocoOHocTH 
OJIYYCHHDIX KOHEYHOCTeH BO3MOXKHO He TOJIbKO IyTeM NepecayKM B HUX Heob- 
YNCHHBIX TKaHeli, HO MH NyTeM OOpaOoTKH XKMBOTHBIX TOMOreHaTaMH, MpHuro- 
OBJICHHbIMH U3 HeOOJYYeHHIX TKaHeH, MIpHueM JlaxKe Oomee ycneliHO, YeM Ip 
epecalke; 2) BoccTaHOBJIeHHe pereHepallMOHHOM CIOCOOHOCTH MOA BIMAHHeM 
OMOreHATOB JIOCTHTaeTCA He MYTeM BOBJIeYeHHA OOJIYYeHHbIX TKaHeH B IIpo- 
ecc pereHepalluu HeOGJYYeHHBIX TKAHeEM, KaK STO MPMHUMAIOT MpM Nepecasixe, 

WyYTeM aCCHMHJIAWMH TOMOreHaTOB O61 4eHHbIMH TKAHAMH, H3MeHeHHA UX 
HOXUMUYeCKOFO COCTaBa HM OOMeHA BelllecTB. ONbITbI ¢ BBEeHHeM FOMOreHaTOB 


16* Pee) 
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MDI, UePHbIX AKCOOTIeH OeIbIM MOKAa3bIBalOT, YTO TOMOTeHAaTHl MOKaIUSYI0TC 
HMeHHO B OOJaCTH MOBpexKJeHHA MU MpHHMMaIOT HellocpecTBeHHOe y4acTH 
B pereHepallun, MocKOIbKy OOpasyloTca cepble KOHeYHOCTH. OmbiTbI c oOpa 
6oTKOM akcouloTMelH TOMOreHaTaMH MbIILIL KPbICbl MOKAa3bIBalOT, UTO PereHepH 
PYy!0T KOHEYHOCTH aKCOJOTIeH, a He Kpbic. CaleqoBaTedibHO, TOMOreHaTbI KPBIC 
aCCHMHJIMPyACb TKAHAMM OOJYYEHHBIX KOHCYHOCTeH AKCOJOTA, He ABJIAIOTC: 
TlaBHbIM HCTOUHMKOM pereHepalluH. 

Met mpoBeau HeKoTopbili OHOXMMMYeCKHH aHaIM3 Hallux MmpenapaTos. CBe 
*KHe MBIMUbI Cekpa B3pocoH KDpbIcbl M3MeNb¥YanH 4M UpuroToBrsiu 30% 
9KCTpakT. OKcTpakT Meer cyxoli Bec 1,65%, pH 5,7, a30rT oOmnult 1,28, Heder 
KoBbiit 0,359, SenKoBnlt 0,921 u amuuupili 0,03 mr/Mi. Omi, HeOeKOBBIH } 
6eNKOBbI a30T ONpeMeIANH MeTOOM MHKPOKbeIbalA, AMMHHbIM as0T — Meg 
HbIM cmoco6om, pH — xkouopumerpuyecku. MccieqoBanve 9KCTpakTa MeTO 
JOM 3uleKkTpodopesa Ha Oymare MoKa3aJi0, YTO B HEM OOHApyKeHo 2 KOMMOHEH 
Ta: OJMH KOMMOHeEHT JBH2KeTCA K AHOY HM MO MOABHXHOCTH OH30K K aJbOy 
MHHY CbIBOPOTKH KPOBHM KPHICbl, Apyrol ocTaerca Ha MecTe HaHeceHuA. Xpoma 
TorpaduyeckHH aHasH3 CBOOOHbIX AMMHOKHCJIOT Ha OyMare NOKa3aJ, 4TO Mp! 
pasroHKe 9KcTpaktTa BosHKaeT 11 nATeH, Mo MoOAKeHHIO COBMaAaroulAx C JH 
S8HHOM, THCTHAMHOM, aClaparHHOBOH KUCJIOTOH, aJlaHHHOM, THPO3HHOM, Cepy 
HOM, BaJIHHOM, (peHHJIasIaHHHOM H JIeHIMHOM (H30J1eMUMHOM); 2 MATHa He Hen 
THuLLMpOBaHbI. Bo3sMoxHO, YTO B MpenapaTe eCTb M NeNTHA, COBMaaroulH 
nO MosoxeHM10 Co cBuyeTenaMu. Ec 9KCTpaKT CoepxKUT MHOMO OesKa M Mad 
AMHHOKHCJIOT, TO THAPOsU3aT, HAMPOTHB, COMepXKUT cleAbI OesiKa H MHOTO pC 
WYKTOB ero pacnaya, riaBHbIM O6pa30M AMHHOKUCJIOT, COCTaB KOTOPHIX O30 
K TaKOBOMy 9KCTpakta. HyKsjeuHoBble KMCJIOTHI COsep2%KaTCA B SKCTpaKTe | 
AX HeT B rufpomusate. IlockombKy ruApou3saT He BOCCTAHaBJIHMBaeT, a POMC 
reHaT MBILUM BOCCTaHaBJIMBaeT PereHepalMOHHY!0 CMOCOOHOCTb OOJIYYeCHHBIX KC 
HeEWHOCTeH, MOXKHO NpeAnowaraTb, YTO AKTHBHbIM HayaJIOM B MpenapaTax oJ» 
HbI ObITh O€JIKH H, BOSMOXKHO, TAKKe HYKJICHHOBbIC KHCJOTHI. HeoOxoquMo Jak: 
Heliliee UCCIeqOBaHHe BOMpoca, KaKHe TKaHH, KaKHX OpraHOB UH KakHe pak 
WMH TKAHeBbIX SKCTPaKTOB MOrYyT BOCCTaHaBJIMBaTb MOLaBJIeHHY!O CHOCOGHOCT 
K pelapaTHBHOH pereHepalluH OOJYYeHHBIX OPraHOB Y XKMBOTHBIX. 


BHBOQHB 


1. OOpaOoTKa akcoJloTel ToMoreHaTaMH, MPHTOTOBJICHHbIMH U3 MBI K 
HeYHOCTeH akCOJOTMeH WH OCOOeHHO KPBIC, NPHBOAMT K MOMHOMY BOCCTAHO! 
JIeHHIO pereHepallMOHHOH CMOCOOHOCTH OOJYIeHHbIX KOHe4HOCTeH. 

2. J\a BOCCTaHOBJIEHHA PereHepallHOHHOH CMOCOGHOCTUH OGJY4eHHBIX Opré 
HOB, INO-BHAAHMOMY, HeOOXOJHMO yuacTHe HaTHBHbIX 6OeIKOB H, BO3MOxXKH( 
HYKJICHHOBBIX KHCJIOT HeEOGYYeHHbIX TKaHel. 


MscturyT MopdosoruH »xuBoTHEIX uM. A. H. Cesepliona Tloctynuso 
AKayemMuw HnayK CCCP 11 XI 1958 
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PH3SHOJIOTHA 
y. T. FACAHOB Te) eae 


O HEKOTOPBIX PASJIMUWAX PA3APA)KUTEJIBHOFO MPOWECCA 
B KOPE NIPH NMUIEBbIX HW OBOPOHMTEJIBHbIX YCJIOBHbIX 
PE®JIEKCAX 


(ITpedcmaezeno axademuxom K. M, Boixoesim 30 III 1959) 


IIpu oHOBpeMeHHOM HJM MocseOBaTebHOM MIPHMeHeHHH pa3HOPOAHBIX 
OBHBIX pa3z paxuteset’ Koupagu (7), Cunkesnu{(*), Banypo (7), [Ipeo6paxxex- 
aa (*) HaOmi0yasiu CaMble pasHooOpa3sHble B3aHMOJelCTBHA MexKLY YCOBHbIMH 
dbiekcamu. Onnu aptoppt ((7,°) u Ap.) cunTatoT, uTO XapakTep B3avuMojelicTBUA 
a3HOPOMHBIX YCJIOBHBIX petpIeKCOB 3aBMCHT OT B3AMMOOTHOLIEHHH COOTBETCTBYIO- 
UX TIOMKOPKOBHIX IeHTPOB, Apyrue (1), KpoMe Toro, yKa3biBaloT MH Ha 3HayeHHe 


Puc. 1 


WJIbl H MeCTa MPHMeHeHHA yCJIOBHOTO pa3s{paxuTea. Bo3HukaeT BOMpocys 
MeeT JIM 3Ha4UeHHE XapakTep Oe3yCJIOBHOFO NOAKpenleHHA BO B3aMMOOTHOLIe- 
MAX PASHOPOJHBIX YCJIOBHBIX pecPeKCOB. 

B HacTosllei paOoTe npescTaBJleHbl SKCHePHMeHTaIbHbIe JaHHble Mo u3syye= 
M10 H@KOTOPbIX CBOHCTB pa3{paxKHTeJIbHOTO Mpollecca, BbIsBaHHOTO B Kope 
A3HONMOAKPeNJIACMBIMH YCJIOBHBIMH pa3paxKHTeJIAMH. 

OnpiTb! 6bWIM MmpoBeyeHb! Ha 10 GembIx Kpbicax C BbIPAOOTAHHbIMU NHULeBLIMA 
| QOOPOHHTeEIbHBIMH JBHTaTeIbHbIMH YCJIOBHBIMH pediekKcaMH B  KaMepe 
I. UW. Kotasapescxoro. 

Tlumesokh ycoBHbI pedbieKc BbiIpaxKaJIcA B TOM, YTO Ha 3BOHOK HM Ha CBeT 

NOCIeLYIOMMM NMOAKapMJIMBaHHeM XJIeEOHbIM WaPHKOM XKHBOTHOe OTBeYAaJIO 
OJIKaHHeM TOJIOBOH 3aCIOHKH. OGOPOHHTeJIbHbIH YCOBHbIM pedleKc BbIpada- 
BIBAJICA TIYTeEM COYeTaHHA 3YMMepa C pa3paxKeHHeM JlanOK %XMBOTHOTO 
NeKTPpH¥eCKHM TOKOM (35 B), MOaBaeMbIM Yepes MeTAaJIIMYeCKHe MWiaCTHHKH 

mepeqHeli MOJOBHHe Nowa KaMepbl. YcNOBHad OOOPOHMTeIbHaA peakUuA 
bipakaslacCb B Mepexofle XKMBOTHOTO H3 MepefHeH NOMOBHHbI KaMepbl B 
AJ\HIOIO. 
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35 o 
Kak BHJHO Ha KMMorpaMMe OJHOrO M3 OMEITOB (puc. 1) *, O0OReHi TT aa 
ycAOBHbIt petpileKc XapaKTepu3OBaJICAa OTUeTIUBbIM CMaZOM ee 
: TWIeHHH TOKOM 2KHBOTHO 
U ypexKeHHeM JIbIxXaHHa; pH NoAKpe é 
ab hoe Ha aKTOrpaMMe B BAJe pesKOro B3MaXa. IIpu AeiCTRHH Ia aa 
yCNOBHOrO pa3ipaxkuTeiaA JMHMA 3aCIOHKM KPyTO NOMHMMasacb, a p 
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5 > 
soa ben ahah tiny ett leh er ge 
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Puce. 3 


Mapalla “acTble B3MaXH Ha BePXHeM YPOBHe, 3HAUHTeIbHO YBeIMYMBaaCck 
AMIMIATY(a [bIXaTeIbHbIX JBMKeHHH. Takum oOpa30M, ycsIoBHOpedeKTOpHble 
M3Me€HeCHHA AKTOrpaMMbI HM MHeBMOrpaMMbI IIpH eMCTBHH OOOPOHUTebHOFO 
YCNOBHOTO pas{paxUTeIA Pe3KO OTIMUAINCh OT TeX Ke MOKa3aTelel Mpu MM- 
UeBbIX YCJIOBHBIX peleKkcax. 

Ilocie Bpipa6oTKH yCJIOBHBIX petbieKCOB ObIIM MpoBeeHbI CMelMa/bHBle 
NpoObl, KOTOPbIe MoKa3asu cJlesyrousee. 


* Ha puc. 1—4 — / — zpuratenbupilt muuesoit ycnosulit pecbnexc; 2 — ycnosubili pas 
ApaxkuTeib, 3 — Mo_kpenuenve (OfMH WTPHX — NuMeBoe, BBA WTpuxa — 31eKTPoobopoHA 
TebHoe), 4 — akTorpamMa, 5 — mHesMorpamMMa, 6 — oTMeTKa BpeMeHu (1 cek.). 
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Ilpu nogcranoBKe O6opoHHTeAbHOrO yCAOBHOTO pa3kpaxkuTelA ok MMUeBOTI 
MPHAJI (Puc. 3) pasqpaxXuTcJbHBIIi MpoOlecc, BOSHHKABLUMH B OTBET Ha JelicrBue 
CU€THerO, B MOMAaBMAIOULeM OOJIbINMHCTBE ClydaeB TOPMO3H OCOPOHUTeb- 
10 YCJIOBHY!O peakUHIO NO Me€XaHU3My OTPHWaTeIbHOK MHAYKUMK. SuaunTeb- 
pexe HaOMloLaiach MppalnaluA pas_paxuTesbHOrO mMpomecca Ha MYHK- 
sl, KYa aflpecoBasicaA CHrHa/l OOOPOHUTeIbHOH peakIMH. 

IIpu mofcTaHoske MuMeBoro pasqpaxKuTeNA OX OOOPOHUTeMbHBI (puc. 2) 
I3BAHHaAA MOCJICIHUM peaKUHA He MpeNATCTBOBaJIa MpOABJIeHHIO MMMeBOrO 
icOBHOTO pedviekca. 
| HenocpeacTBeHHoe cjlehoBaHve pyr 3a ApyroM AByX IMULeBbIX YCJIOBHBIX 
a3 pa KUTe Nel MPHBOAMNO K OTPHUATebHOK MHAYKUMM WIM CyMMalau pa3jipa- 
KeHHH. 

PasimuvA pasqpaxHTeMbHOrO Mpolecca pH Pa3HOPOAHLIX YCMOBHbIX pe- 
IEKCAX OTYETIMBO IIPOABHJIMCh TakxKe B MpoOaxc yrauennem. Ilpu yramenuu 
MULeBOH PeaKIUMH Ha 3BOHOK MbI OOWJINCh M yrallleHHA MMLLeEBOrO yCOBHOrO 


at ar 


A ce IY. 
sv dl violas 
a 
o. rt | | 
uy seins | 

| | it ut i 


ecpileKca Ha cBeT (puc. 3 a*), Moce Yero HCHbITHIBAIM JelicrBue OOOPOHUTEeb- 

oro 3yMMepa. [y6oKoe yralieHuve MMuleBoro ycsJIOBHOrO petbiekca Ha 3By- 
IKOBOH pa3{paxkKHTeb, KOra TOPMO3HbIM Mpolecc OXBaTbIBasl ero [bIXaTeJIb- 
HIM KOMMOHEHT HM MppaduupoBal Ha 3PHTe bub aHamusaTOp, He 3aTparuBaJo 
TOTO MYHKTa KOPbl, Kya apecoBaJIcA OOOPOHUTeIbHbIM 3BYKOBOH YCIOBHbIl 
eee (puc. 3 6). Mnaue ropops, TOpMoxeHHe, KOTOPOe BOSHHKAaO 
B CYXOBOM aHaJlM3aTope HM OTTYJa MO Mepe yrulyOJIeHHA pacnpocTpaHAJocb Ha 
3PHTeIbHbIM aHaIM3aTOP, KaK Obl OOXOMMIO Te KOPKOBbIe KJIeTKH B CJ1YXOBOM 
*%Ke AHAM3aTOPe, KOTOPble Ob CBAZAHbI C CHTHAJIOM OOOPOHUTeMbHOM peakUHH. 
Ta Ke KapTHHa, HO MO OTHOIMeHHIO K MMIeBOMY YCIOBHOMY pedplekcy, HaOJI10- 
lalacb Tp yrallieHuH OOOPOHUTeLHOM yCJIOBHOM peakuun (puc. 3 8). 

CielyeT OTMeTHTb, UTO pa3spaxKHTeIbHbIM Mpollecc B 3aBHCMMOCTH OT TOFO, 
KAKUM M3 Ppa3HOPOHbIX YCJIOBHBIX paslpaxuTeleH OH BbI3bIBAJICA, OKA3bIBaJ 
pasiu4uHOe BIMAHHe Ha MoCJeLylollee TeyeHHe yracaTebHOrO TOPMOXKeHHA. 
[Iunepad yCNOBHad peakUMA BbI3bIBala pacTOpMaxKuBaHHe yralleHHOro oO60- 
POHUTebHOrO pedekca, B TO BPeMA Kak pa3spaxKUTeJIbHbIi Mpolecc, BOSHUK- 
IM B OTBET Ha OOOPOHUTeIbHbIM CHTHAaJI, He BIMAJI Ha XO yralleHHA NMUeBOH 
YCIOBHOM peaKIIMH, XOTA HM CHWKas) MHTCHCHBHOCTb TopMoxeHHA. B onpirax 
c Gomee PIyGOKHM yraCaTeJIbHbIM TOPMOXeHHeEM C MeCTa TOPMO3SHJIMCb U OJ- 
HOPOTHbIe, HM Ppa3SHOPOAHble YCJIOBHbIe petpleKCbl. 

B calelyiomlel mpo6e HCHbITEIBaOCh JeHCTBHe AMHHa3HHa Ha YCTOMYMBOCT 
paspaxkUTeIbHbIX MpolleccoB. OmnpesemenHaa Jo3a amunasuna (0,1 mr/kr) 
yepes 40 muH.— 1 yac mocule BBeeHHA 3aTOPMaXKUBaa OOOPOHUTe/IbHbIe yc- 
IOBHbIe pedbleKCbl H He BHAA Ha MuueBEle (puc. 4). Cueqyer OTMeTHTb, TO 


* Ha puc. 3.uucta Ha KpHBoH 2 yKa3bIBalOT Ha MopaAKoBbIli HOMep yralllaemoro pa3,pa- 
KHTeJIA. 
719 


yka3aHHas Jo3a, Mo JaHHbiM Maxkoxunoli (*), He OKa3bIBasla BJIMAHMA Ha 6e3y =| 
JIOBHY!O BIEKTPOOOOPOHUTebHY!O peakuMio Kpbic. Takum oOpa3om, pa3spaxku-) 
TCJIbHbI Mpollecc, BbISBAHHbIM OOOPOHHTeIbHbIM CHTHAJIOM, OKa3aJICA MeHee} 
yCTOHYMBBIM K JeliCTBHIO AMMHa3HHa, YeM MMLULeBOH. 

Kak HaM KaxKeTCA, MOJYYeHHbIC Pe3y/IbTATbI He 3aBHCe/IM OT MpeodaqaHus | 
OHOTO Ge3yCOBHOFO WeHTpa Hay JPyrHM, a TakxKe OT CHJIbI YCJIOBHbIX pasipa-| 
*KUTeen. 

B ualiMx ompiraxX HW MMUeBbIe, H OCOPOHUTeIbHbIe YCJIOBHbIe pedeKCbI) 
6bIIH OTUCTIHBO BbIPa2KeHbl; ONMCAHHbIe 3A4KOHOMePHOCTH B MpoOax Cc NoscTa-} 
HOBKOM ObWIH NOJTyYYeHbI KaK B OObIUHDIX ONbITAX, TAK H IPH HEKOTOPOM Hacbillle-| 
HMM] WIM YCHJIeHHM SIeKTPpOKOKHOTO pasi{paxenuAa. McnpirbipaeMble 3BYKOBBIC 
MMUeBbIe MH OOOPOHUTEJbHbIe YCOBHbIe PasLpaxkHTeIH ObWIM, IPHMepHO OMHHA-} 
KOBOH TPpOMKOCTH. 

TlofpiroxuBad NOJyYYeHHbIe HAMH SKCIePHMeHTAaJIbHbIe JAHHbIe, MOXKHO M0-| 
JlaraTb, UTO HEKOTOPble CBOHCTBa Pas APaRKUTeMbHOTO Mpollecca, BOSHUKAIOLWEMO, | 
B Kope OoJIbIIMX MOMyWapuit B OTBeT Ha JelicTBHe yCOBHOrO pa3s{paxKHTens,| 
MOMMMO CHJIbI yCJIOBHOTO MU Oe3yCJIOBHOTO pa3paxKeHHH MOryT 3aBHCeTb K OT} 
TOH OesycOBHOpePeEKTOPHOH LesiTeIbHOCTH, C KOTOPOH CBA3AH JaHHbIM CHrHad.§ 


VuctutyT Bbiclied HepBHOH eaTebHOCTH Toerynuao} 
AkajlemMunH HayK CCCP 28 IIt 1959 


UWMTHPOBAhHHAS JIMNTEPATYPA 


13.T. Bauypo, Tp. Wucr. spomounon. bu3svon. MU MaToOA. BBICIN. HEPBHOM eAT.,I 
1, 87 (1947). ? 7. Il. Koupayu, Tp. 3-ro Bcecowsu. che3za tbusvonoros, 1928, cTp. 66.1 
3 C. M. MakoxkuHa, Hayy. kondep. no BompocaM 9KCI. NaTopusnon. M Tepanuy BBICHI.) 
HepBH. leaT. 7KHBOTHBIX, Tesucnl, M., 1957, crp. 71. 4 JI. A. TW peo6paxeuckaa”, Te- 
SucbI KoHep. NO HTOraM Hay4HO-Hcca. paboTnl 3a 1957 r., M., 1958, erp. 62. 5 3. JI. Cu ne 
KeBu 4, OcHoBHbIe MexaHH3MbI yclOBHO-pecbreKTOpHOH yeaTembHocTH peGeHKa, cOopH. 2. 
M., 1930, ctp. 71, 
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oxrzann AKkagemun nayx CCCP 
1959. Tom 127, Ni. 3 


PH3HONOLH I 


Axayemuk AH ApmCCP X. C. KOWWTOAHL nu H. H. KOKHHA 


O BJIAAHHW BETA-AJIAHHHA WH FAMMA-AMHHOMACJIAHONW 
KNCJIOTbI HA NEPHOAWYUECK YO 3JIEKTPHYECK YIO 
AKTHBHOCTb BESHEPBHbIX OPFAHW3MOB (HH®Y30PHUN) 


3a nmocueqHHe 3 rojla ocO6eHHO HHT€HCHBHO HAYT MOWCKH B HanpaBJeHun' 
BbIACHCHHA YYACTHA HEKOTOPbIX AMMHOKHCJIOT B OCYLICCTBJICHHH Mpolleccos. 
Bos0yKJeCHHA H TOpMoxKeHuA. B OTHOLIEHHH MpOleccoB TOPMOXKeHHA B CHHAaM- 
CaX IeHTPaJIbHOH HeEPBHOH CHCTeMbI OCOOeHHO 2cpdeKTHBHBIMM OKa3aHcb f- 
aulaHHH MW Y-aMHHOMacJIAHad KucuIoTa (7 4). Dru BellecTBa, Kak mpesnouaraior,. 
BBISbIBAA COCTOAHHE THNeplOJIApH3sallHv, TEM CaMbIM OKAa3bIBaIOT yrHeTaloulee 
BJIHAHHE, BbIABJIACMOe B YITHETeEHHH PHTMHYECKOH QJIEKTPH4YeCKOH aKTHBHOCTH 
Pa3HBIX 9JIEMEHTOB WeHTpaJIbHOH u NepHdepHyuecKOH HepBHOHM CHCTeMbI (CHHAaMICbr' 
I€HTPaJIbHOH HeEPBHOM CHCTEMbI NO3BOHOUHBIX, PeleNTOPbl pacTAKeHHA PaKo- 
OOpa3HbIxX HM Jp.). 

B HacTOAUleM COOOLICHHH MPHBOATCA Pe3YbTAaTbI UCCeAOBAHHA BAMAHUA! 
B-ajlaHHHa MW Y-aMHHOMACJIAHOM KHCJIOTbI HA PHTMMYECKYIO BJIEKTPHUeECKYIO aK- 


| THBHOCTb Oe3HepBHBIX OpraHu3MoB (HHy30puH). OTH ONbITLI ABHJIMCh Jasb- 


HeHWIHM pa3BHTHeM HalIMX MOHMCKOB XHMMYeECKOH OOyCIOBJeHHOCTH PHTMHYe- 
CKOH 3JIEKTpHYeCKOH aKTHBHOCTH STHX OPraHH3MoB (°). 
Mertrojguxka. OnbiTbl NpoBoqwiuch Ha MNapa3uTHYecKOH uHdy30puy 


_ Opalina ranarum np noMollH TeXHHKM MUKPOIIeKTPOAHOTO OTBELCHHA PHTMH- 


yeckOH ONOIJIEKTPHYeECKOH AKTHBHOCTH 9THX HHPy30pHH, MO MeTOANKe, ONNCaH- 


HOH Hamu pauee (°). 


VUccmenyemble pacTBopbl a- u $-alaHHHa HW Y-aMHHOMACJIAHOH KHCJIOTbI TOTO- 


| BHJIMCb Ha IIPHMCHABIICMCAH HaMH B KaueCTBe Cpefbl AIA uHdysopul COJIEBOM" 


pacTBope. XJIOpHCcTbI4 HaTPHM STOTO CONIeBOrO pacTBOpa 3aMellaJICA aJlaHHHOM! 
WIM AMMHOMACJIAHOH KHCJIOTOH B COOTHOWeHHAX — uccyIefyemMoe  Bellle- 
eTe0 :4NaCl papHpix 1:3) bs ly 3: 13.420, 

PaBHO3HauHBIMH MIpH 3aMeLleHHH CUMTAJIMCb KOJIMYeCTBA BELLECTB, CO3MarollHe- 
paBHoe ocMoTuYecKoe JaBJleHHe. TaKkuM OO6pa30M, BCe pacTBOpbl ObIIM H30TO- 
HMYHbI coseBoH cpefe. KoHWeHTpalluM aylaHHHa HM AMHHOMACJIAHOH KHCJIOTHI B- 
pactBopax Opin: 0,054; 0,11; 0,16 u 0,22 mon/n. 

PacTBopbl Ha3BaHHbIX BeWICCTB BHOCHJIHCb B Cpely, OKPyxKal0llly!0 KJeTKy,. 
nocie 3amvcH (OHOBOH OuodIeKTpHyecKOH akTMBHOCTH. JIA KOHTPOJIA BO3- 
MOXKHOFO MeXaHH4eCKOrO pa3qpaxKeHuA KJeTKH pH BHeCeHHH HCIIbITyeMOro: 
pacTBopa B OKpyKal0llly!o ee cpexy MpesBapuTesbHO perucTpupoBaJica asdbekT 
BHeCeCHHA CaMOrO CO/IeBOrO pacTBOpa CpebI B KOJIMYECTBAX, COOTBETCTBYIOUIUX 
HCIIbITyeMOMy pacTBOpy. 

PesyabTaTb. Hatin onbitbl noka3aiu, YTO pacTBOp f-aJlaHHHa B KOH- 
neutpatuax 0,11; 0,16 u 0,22 mon/a MoMeHTaJIbHO TOPMOSHT OnMOdIEKTpHYeCKyI0 
AKTHBHOCTb KJIETKH; IPH 9TOM MOTEHWHas, JOCTHTHYB CBOeH MaKCHMaJIbHOH Be- 
JIMYHHBI, OCTaeTCA MOCTOAHHBIM. J[JIMTebHOCTh TOpMoxKeHuA (1—5 MUHH.) 3a- 
BHCela OT KOHUCHTpallun B-aslaHHHa H OT YYBCTBUTeJIbHOCTH K HeMy MHy30puu 
(puc. 1). 

VspecTuo, uTo nepvosuueckad ONOSIEKTPHYeCKad AKTHBHOCTb ONaJIMHbI CBA- 
3aHa C H3MeHeHHeM pHCyHKa MeTaXpOHHOH BOJIHbI pecHuyek (°). [lepexog or 


724. 


‘OJ\HOTO YPOBHA MOTeHIMala K Apyromy oOecneuHBaeT CMeHy PHCyHKa BOVJIHbI 
M MOBOPOT KeTKH Ha onpeseueHHI yrouw. Hau HaOJtOeHuA 3a MOBeeHHeM 
KJI€TKH B MepHOR TOPMOXKeHHA, BbISBAaHHOrO f-aJlIaHHHOM, MOKa3aJIM, YTO YacTOTAa 
WM CKOPOCTbh OHe€HHA PeECHHYeK OCTAIOTCA HOPMAJIbHbIMH, OJHaAKO KJIeTKa COXPa- 
HsAeT MOCTOAHHbIM PHCYHOK BOJIHbI, YTO BbIZbIBAeT NepeXog ee H3 OOBIMHOFO Koue- 
6aTebHOrO JBYHXKCHUA BO BpalllaTeJIbHoe. 

KaerKa HHPy30PHH BbLIXOAMT U3 COCTOAHMA TOPMOKeHHA Ca- 
MOCTOATEIbHO, 6€3 OTMbIBKH pacrBopa f-aaHHHa. AmmuluTyza 
BHOBb [OABJIAIOUIUXCA OMOSIEKTPHYeCKHX KOeOaHHH OOBIYHO 
BbIMe HOPMbl. OTMbIBKa pacTBopoB f-avlaHHHa B TaKHX Cy4aAXx 
IIPHBOAMT K YMeCHDINeHHIO aMIVIMTYAbI KoeOaHHi. 

Jleticrsue B-aslaHuHa pe3KO IIpOTHBOMOJOKHO JeHCTBHIO G- 
aJlaHuHa: nepBas (pba3a WelHcTBUA WoceqHero BelleCTBa BbIpa- 
2KaeTCA B Pe3KOM yUallleHHH MepHOOB 9JIeKTPHYeECKOM aKTHB- 
HOCTH, Juiaujemca 1—3 MuH. SaTeM mepHofuyecKaH 3JIEKTPH- 
yecKad aKTHBHOCTb JIMO6O BO3BpalllaeTcd K HOpMe, 1H00 
OcTaeTCA H€CKOJIbKO yUallleHHOH; pH 9TOM G-aJlaHHH JeHCTBYeT 
JIMUIb B BbICOKHX KOHICHTPallHax. 

TlomyueHHble pe3yJIbTaTbI MO3BOIAIOT MPeAMOORKUTb, TO 
B-aiaHHH OOsaqaer cnellupuyeckuM BJIMAHHeM Ha MeMOpaHHbii 
MOTeHIMal OLHOKJeTOUHOTO OesHepBHOTO OPlfaHH3Ma, BbIsbIBAaA 
ocTaHOBKy TepHofuyecKuX KOJIeOaHHH ero BeIMYMHbI Ha MaK- 
CHMYMe, T. €. BbI3bIBaeT COCTOAHMeE TunepnowApusalyn. 

Halu OnbITbI MOKa3aIH Take, 4TO WH Y-aMMHOMAaCJIAHaA 
KHCJIOTA OKa3bIBaeT Pe3KO yrHeTalollee BJIMAHHeE Ha PHTMHYeC- 
KYIO OHOSJIEKTPHYeCKYIO AKTHBHOCTb OMaJIHHbI (puc. 2). OqHaKo 
XapakTep JeHCTBHA Y-aMHHOMACJIAHOH KUCJIOTbI B KOHILCHTPa- 
WHAX, COOTBETCTBYIONIUX KOHWeHTpalun B-alaHuHa, 3aMeTHO OT- 
JiMuaeTCA OT LelicTBuA f-aaHHHa NO pay MpusHaKOB, a HMCHHO: 
1) TopMo3samee eHcTBHe Y-aMMHOMACJIAHOM KUCJIOTbI B STHX 
KOHUCHTpaluAX HacTyMaeT Yepe3 HECKOJIbKO MuHYyT (15— 
20 MuH.), BTOBpeMA Kak JlelicrBue B-alaHuHa MPOABJIAeTCA MrHO- 
BeHHO; 2) NO BJIHMAHHeEM Y-aMHHOMACJIAHOH KUCJIOTbI HacTymaeT 
JWJIMTeIbHOe YPHETEHHE PHTMUYECKOM IJIEKTPHYeCKOH AKTHBHOCTH, 
KOTOPax BOCCTAHABJIHBAeTCA JIMLIb B PC3yJIbTATe OTMBIBKH BelIleCT- 
Ba, B TO BpeMA Kak oipdekT Jelicrnaun f-anaHuHa sABIAeTCA 
KPpaTKOBPeMCHHBIM HM PHTMMYeCKaA IJJICKTPHYeCKaA AKTHBHOCTb 
BOCCTAHaBJIMBaeTCA Oe€3 OTMBIBKH BelljecTBa. B HeEKOTOPBIX CuJly- 
yaax, Kora Bele, 3a eHCTBHeM Y-aMHHOMaCJIMHOM KuCc- 
JIOTbI HaOwtOqaeTca chasa ObicTpo HacTynatollero yrHeTeHuA 
OHOSICKTPHYeCKOH AaKTHBHOCTH, 9TO YTHeTeHHe, BO-MepBbIX, 
OY€Hb KPaTKOBPeMeHHO HU, BO-BTOPbIX, COCTOAHHE KJIETKH B STOT 
MOMEHT pe3KO OTIMYaeTCA OT TAKOBOFO pH JelicTBuH B-asaHuHa. 


Puc. 1. Baustuue B-anaHuHa Ha PHTMMYeCKy!IO 9eKTPH4eCKy!IO AKTHBHOCTb 

undpysopuu Opalina ranarum. BoccraHospeHHe aKTMBHOCTH Mocle TopMoxKe- 

HHA MpoOucxoquT Oe8 OTMbIBKH AMMHOKMCJOTHI. CBepXy BHH3: KomeOaHna 

MeMOpaHH.TO NMOTeHItHala, OTMeTKa BpeMeHH (1 ceK.); CTpemKa yKa3blBaeT 
MOMCHT BBeJeHHA BeLLeECTBa B cpeay 


Ha ocHoBaHuu Apyrol cepuu HaluuX OMbITOB Mbl MOXKCM OTMETHTb, 4TO, TaK 
*Ke KaK H Y-aMHHOMACJIAHAA KUCIOTa, SPeKT yrHeETeHHA MePHOAMYeCKUX KOUIe- 
‘OaHHi MOTeHIMalla ONaJIMHbI BbISBIBAIOT AHTHXOJIMHSCTepasHble BelllecTBa u 
2,4-quHuTpodenou (°), OMHaKO XapaKTep YrHeTeHUA, BbISbIBAeMbIii TpeMaA Ha- 
3BaHHbIMH BelLeCTBaMH, Pa3HbIii. 

M13 npMBeeHHbIX HaMH JaHHbIX BbITeKaeT, YTO XapakTep jJlelicrBua f-aua- 
HMHa MW Y-aMMHOMACJIAHOM KMCJIOTbI Ha PHTMMYECKYIO SJIEKTpH4eCKy!O aKTHB- 
HOCTb ONAJIMHbI pa3sJIMYeH, B TO BPe€MA Kak TIO OMMCaHMIO psaya UucceloBa- 
G22 
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jTenel (*) 9TH BelecTBa OKagbIBaloT 6.1H3KOe JelcTBUe Ha CHHANCbI HepBHOli 


‘CHCTEMBI. 
Hasmune yruetaioulero BIMaHHA p-ananuna Mu Y-aMMHOMACJIAHOM KUCJIOTHI 


jHa PHTMHYECKyIO SJIEKTpHYeCKYIO aKTHBHOCTh UH*y30pui, TaK Ke Kak 93TO 
(MM€€T MeCTO B OTHOUICHHH QJIEKTPHYeCKOH AKTMBHOCTH HePBHbIX 3JIEMeCHTOB, 


‘yKa3bIBaeT Ha HeKOTOpble (u3sNOTOrMuecKHe CBOlicTBa, OOMIHe OHOKJCTOUHbIM 


Puc. 2. [JocneqopaTembuble cbasbi (/—3) TOpMo3xero AelicTBHA Y-aMHHOMACJIAHOM KHCJIOTHI Ha 
PHTMHYeCKyIO 3JIEKTpHueCKy!lO AKTHBHOCTb HHysopuu Opalina ranarum; 4 — BoccTaHoBjmeHue 


puTmMuyeckoli AKTHBHOCTH I10ce JoONTOM OTMbIBKH AMHHOKHCJOTH. O6osHaueHHA Te 2KE,* ITO 


Ha puc. | 


©e3HeEPpBHBIM OpraHH3MaM HM KJIeTOUHBIM CTPyKTypaM 9JIEMeHTOB HepBHOM CH- 
| -CTEMBI. 


Tlo-BHAMMOMYy, 9THM OOWIHM ABJIAeTCA JeHCTBHe Ha3BaHHbIX BelIleCTB Ha 


“MeMOpaHHble CTPyKTypbl WH OOMCH BeINeCTB KJICTKH C BbITeKAIOULMMH OTCIOjIAa 


MOCJIEACTBUAMH [JIA MpOWeccoB OMOIIEKTPHYeCKOH AKTHBHOCTH. OTOT Halll BBI- 
BO, coBmayaeT C BbIBOJaMH HefaBHO ONyOJIMKOBaHHbIX paOOT, NOCBALLCHHBIX 
BbIACHeHHIO Cnoco6a JelicTBuA B-alaHHHa WH Y-aMHHOMACJAHOM KUCJIOTbI Ha QuIe- 


| Me€HTbI H€PpBHOH CHCTeMbI MOSBOHOUHDIX (*) HM OeCMO3BOHOUHBIX XKMBOTHBIX (§) 


MockoscKuli rocyapcTBeHHbIM yHHBepCuTeT Tloctynuso 
um. M. B. JlomMonocopa 16 V 1959 
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@®H3HOJOTHA 


Bb. H. MAHYXHH 


BJIAAHHE MOYEBMHbI HA AJPEHAJIMHOBbIM 
IPPEKT CEPAWA U COCY OB 


(I]pedcmaeaeno axademuxom A. H. Baxyaeeom 6 IV 1959) 


VisyteHve BIMAHHA NpOAYKTOB OOMeHa BellecTB Ha (PUSHOJOrMYeCKHe Mpo- 
Weccbl HMeeT OO/IbUIOe 3HAYeHHe JIA peleHHA BoMpoca 06 HX PelyJATOPHbIX. | 
MeXaHv3Max. B 9TOM OTHOLICHHH OMpesevIeHHbIM MHTepec MpeAcTaBAeT OHH. | 
M3 OCHOBHbIX KOHE4HBIX MpOLyKTOB OeKOBOrO OOMeHa — MOUeBHHA. 

Mouesuna cosep2xKHTCA B KPOBH MJICKOMMTAaIOWHX MH amMdvOuH B KOMYeCTBE 
20—40 mr-%. I]pu HeKoTopbix maTomOrMyecKHX M SKCNEPHMEHTAJIbHbIX YyCJIO- 
BMAX ee COJlepxKaHHe B KpOBM MoxeT MpeBbuaTb 1000 mr-%. Hecmorps ua TO,. 
YTO MOYEBHHA B 3HAUHTeEJIbHOM KOJIMYeCTBE COJePRKHTCA B KPOBH WM TKAHAX XKH- 
BOTHBIX, €€ BJIHAHHeE Ha (bu3HOMOrMYeCKHe Mpolleccbl H3yYeHO HeOCTATOUHO.. 

Pa6otamu X. C. Koumirosnua c cotp. (4) ycTaHOBJeHO BJIMAHHe MOYeBHHBI 
Ha Mpoleccbl HEPBHOH peryJIAWMH WM MbILIeEYHOH aKTHBHOCTH. Hatigeno, 4To nox 
BJIMAHH€M MOUCBHHbI BOCCTAHaBJIMBaeTCA YFHeETeCHHaA XJIOPHCTbIM KaZMHeM 
peakluA akTOMHO3HHOBOH HuTH Ha AT®. V30nupoBaHHoe cepaue Aarylukn, 
OCTAHOBJICHHOe THOJIOBbIM AOM, CHOBa HauHHaeT paOoTy mpu felicrBuu 1% 
pactBopa MoueBuHb (7). [log ee Bo3qeHcTBHeM BOCCTaHaBJIMBaeTCA COKpalleHue 
YTOMJICHHOH NOPTHAKHOHM MbILUIMbI JIATYLIKH B OTBET Ha HelpAMOe pa3kpaxkenue 
(°). CxoqHoe BauaHue 1% pacTBOp MOYeBHHEI OKa3bIBaeT Ha YYBCTBHTEJIbHOCTh. 
cepa JIArylIKH K JlelicTBuIO OslyKaioulero HepBa. SddeKT «ycKob3aHua» 
OT BJIMAHHA OslyKaoulero HepBa OTCYTCTByeT MpH BBeseHuH B nepdys3ar | %. 
pacTBopa MOUYeBHHEI, H Cepflle HaYHHaeT MOBTOPHO OTBeYaTb OCTaHOBKOM Ha 
pa3ypaxkenne HepBa (*4). 

IIpupeyeHuble JaHHbIe MOKA3bIBalOT 3HaUMTeJIbHOe BJIMAHHE MOYCBHHEI Ha 
pA usvoOrMyecKHX MPOWeccoB, 3aBHCALIMX, B WaCTHOCTH, OT PpeaKTHBHBbIX 
CyIbOrnypHIbubIx rpynn. IlpH BbIsCHeHHH MeXaHH3Ma STOTO BJMAHUA OBO 
ycTaHopsieHo (°,°), YTO MOUeBHHA B KOHUEHTpalluu, He JenaTypupyloulel Ge0K, 
MOBbIMaeT PeAKTHBHOCTb (OKHCJIACMOCTh) CYJIb(rHAPHJIbHBIX TpynM HH3KOMO- 
JI€KY JAPHBIX THOJIOBLIX COeEMMHEHHH WM (epMeHTOB. Takoe MOBBIWeHHe peaKTHB- 
HOCTH CyJIb(PrHApHIbHbIX py TKaHH BeleT K ONPeeeCHHbIM H3MCHeEHHAM 
HHT€HCHBHOCTH (u3HOJIOrMYeCKUX Mpoleccos. 

Hactostan padota Oblia mpoBeqeHa JA SKCHePUMeHTaIbHOH MmpoBepKH 
MpPHBeWeHHOTO 3aKJOUCHHA B YCJIOBHAX M30JIMPOBaHHbIX OPfaHOB H CHCTeM. 
C sTol WenbIo ucceqOBaIN JelicTBHe Mo¥eBHHEI (0,33 M) Ha allpenepruyeckuit 
aexT. ONbITEI MPOBOAMIM Ha U3O/MPOBaHHBIX cepfe HU cocyqaxX JATYWIKH. 

Yotopusu mpenapat nepdysupyemoro no Ulrpay6y cepaua ssaryuiKu c co- 
XpaHeHHOM CuMNMaTHYecKOH HHHepBalluel. Yuactok cuMnaTuyeckoli IenouKn 
pasqpaxkaJM C MOMOMIbIO MIaTHHOBbIX SJIEKTPOAOB TOKOM OT BTOPHYHOH wenw 
MHAYKUMOHHOK KaTywku. Tlonyuanu sddext oT pasypaxkenud cuMnaTHueckoro 
HepBa WJM BBeeHHA apeHaJiMHa, 3aTeCM PHHTePOBCKHH pacTBOp B KaHioue 
3aMeHAJIH Ha M300cMoTHYecKuH 1% pacTBOp MOYeBHHLI Ha PHHTepOBCKOM pac- 
TBOpe H CHOBa pa3f{parKasH CMMNaTHYeCKHH HepB WIM BBOAMIM alpeHasuH. 
Ilocne onbira OTMbIBaJIM Cepflie OT pacTBOpa MOYEBHHEI UM NPOBOAMAU KOHTPOJIb- 
HOe ONpeseeHHe BeJIMYHHbI HHOTPOMHOH peakilun. 
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Bpejlenve B neptby3aT MOYeBHHbI BBISbIBaJIO BPpeMeHHOe yCuJleHHe paOoTHl 
cepaua. [Ipu pasqpaxkenuu cumMnaTuyeckoro HepBa Ha ouHe mepdy3uu cepazua 
pacTBOPOM C MOYEBHHOM MOJIOMKUTEIbHbIM WHOTPONHbIN scPeKT OTCYTCTBOBaJI 


Puc. 1. Banaue MoueBuHbI Ha CHMNaTHYeCKHH (a) H alpeHanMHOBbIi (6) addeKTHI cepaua mA- 

rywku. J, 3, 5 — ppefenuve B Cepfile aqpenamuna; 2, 4 — Hayao HM KOHel, Mepdy3nu cepzua 

PacTBOpOM C MOUeBHHOH. CBepXy BHH3: aMIIMTya cepWeuHbIX COKpalleHHi, OTMeTKa Pa3sypa- 
2KCHHH, OTMeTKa BpeMeHH (5 ceK.) 


HJM Obl SHAYMTEIIbHO OCMaOJIeH. SaMeHa pacTBOpa C MOYeBHHOM YHCTHIM puHre- 
POBCKHM PaCTBOPOM BCerfa Besa K BOCCTAHOBJICHHIO MepBOHAauaJIbHOH HHOTpon- 
HOH peakunu (puc. la). CxoqHoe yrHeTaioulee BJIMAHMe MOYUEBHHA OKAaS3bIBasla Ha 
ajlpeHaJIMHOBbIM addeKT U30JIMpOBaHHOrO cepa (16), B 9TOM cly4ae 3ameHa 
pacTBopa Cc MOYeBHHOH Ha UHCTHIM PMHTepOBCKHH PacTBOp TakxKe MPHBo_ua 
K BOCCTAHOBJICHH!10 HCXOJHOK 
peakunu. AHanornuHoe Jel- 
CTBHe MOYeBHHA OKa3biBaJla 
Ha [OJIOXKUTEIbHbIM WHO- 
TPONHBIN sdpekT XJIOPUCTO- 
TO KaJIbuuA Ha cepyNe wsA- 
ryliKu. 

Bo3mMoxHO, TO nox 
BJIHAHHEM MOUeBHHBI JIHOO 
MIpOHCXOJUT yCKopeHHoe 
pa3pyuieHue ajpeHasuHa B 
cepyllle JIATYLIKH, HOO BO3- 
HUKaloT KaKue-TO MpOLyKTbl 
oOMeHa cepyeyHOH TKaHH Puc. 2. Bauanne MoueBHHbl Ha aKTMBHOCTb allpeHamuHa 


WH ajpeHaJinHa, MpenATcT- B padoTatoljemM cepaAle JIAryWIKH. a — BBeeHHe apeHa- 


BYIOULHe IIPOABJICHHIO COOT- JIMHa B BeHYy KpoMHKa (BepXHHH PAN) HM B Cepale A- 
rylWwkH (HMKHMM pag), n — B3aTHe Mepdysata us cepaua 


BeTCTBYtOUlero adexra, JIATYUWIKH HW BBeeHHe B BEHY KpOMKa, m—3aMeHa puHTe- 
WIM, HaKOHeW, MOYECBHHA  posckoro pactTBopa B cepfAlle AArYWKH Ha PacTBOP C MO- 
OKA3bIBaeT IIPAMOe YrHeTaloO- “eBHHOM. CBepXy BHU3: yPOBeHb KPOBAHOFO JaBeHUA KPO- 
tee Jlelicrsue Ha peakitmio = #Ka, ammautyqa CepJeuHbIX COKpallleHHi cepaua sA- 

rylWKH, OTMeTKa BpemeHH (5 cek.) 
adcdeKTOpHoroO oprana. 

OnbiTbl M0 BbIACHEHHIO CKOPOCTH OKHCJICHHA afpeHasiHHa B MpHcyTCTBHY 
MOUYCBHHbI B PHHTeEPOBCKOM PpacTBOpe He MOKa3aJIH 3aMeETHOTO BJIMAHHA MOUe- 
BUHbI Ha HHAKTHBAILMIO alpeHasuHa. SaTeM ONpesevIAIM CKOPOCTb paspylleHua 
allpeHasinHa B Ceplle ATYWIKA B MpHCyTCTBHM MOYeBHHBI. C STOM IesbIO UCCIIe= 
OBaJIM KOJIMYeCTBO AKTHBHOTO akpeHasuHa B Nepdy3aTe padoratoulero cepAia 
JIATYOUIKH B TeyveHHe OIIbITAa. KouHyecTBO aKTHBHOTO ajipeHaJIHHa OIPeTeAJIN 
mo peaKWHH KpoBaHOrO JaBsleHHA KpomuKa. Ha puc. 2 mpuBeyqeHa KuMorpam- 
Ma OJHOFO TaKOrO OlIbITa, H3 KOTOPOLFO BUAHO, 4TO Ha (bone MOUYeBHHbI allpeHa- 
JIMH OCTAae€TCA B Cepslle B AaKTHBHOM COCTOAHHH, HECMOTPA Ha OTCYTCTBHE ITIOJIO- 
XKHT@IbHOFO HHOTpONHOrO addpexta. TakuM oOpa30M, OTCyTCTBHe alpeHaJIMHO- 
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Boro sceKra CepAlla JIATYWIKH Ha (POHE MOUEBHHEI He CBASAHO)C ObICTP HIM paspy 
WeHHeM aj[peHaJINHa. 

B cueqyromei CepH OMbITOB BLIACHAJIM BO3MOXKHOCTL yrHeTaloulero eHCTBAA 
TIpOMyKTOB OOMeHa CepAeuHOH MbILIIbI WIM alpeHaJiMHa,. BOSHUKAIOULNX B MpH- 
CyTCTBHM MONeBHHbI. JIA 9TOrO pas\paxkasH CHMNaTHYeCKHH HepB pH «mpo- 
TOUHO» mepdpy3uu cepa BHayae uHC- 
THIM PHHTepOBCKHM paCTBOPOM,. 3aTeM: 
pacTBOpOM C MOUYeBHHOM UM CHOBa PpHH- 
TepOBCKHM ‘pacTBopoM. CunTaH, TO 
fp TakoM cnoco6e nepdy3HH BO3HHKalo- 
He MpOyKTbI OOMeHa OyAYT B 3HAYHTeIb- 
HOH CTeNeHH yWaATbCA C Nepy3saToM Hu UX. 
jeucTBue Oyyer cHaTo. Ha kKuMorpaMMe 
onbita (puc.. 3) BHAHO, 4YTO TIpM 3amMeHe 
PHHTepOBCKOrO PacTBOPa PacTBOPOM Cc MO- 
YeBHHOH cepaque He WaBallO MOMOKUTEb- 
HOO HHOTPOMHOrO OTBETAa Ha pas parxkeHHe 
CHMnaTHYecKOrO HepBa. SaMeHa pacTBOpa 
Puc. 3. Bauanwe mMouepnnbt Ha cumma- CMOUeBHHOH YMCTLIM PHHTePOBCKHM PacTBO- - 
THYeCKHH 9pPekT CepAla IATYUIKH TPM POM BOCCTAHAaBJIMBaJla HHOTPOMHY!O peak- 
«mpoTouHol» nepbysua. I — nepbysH#t pywio cepyiia Ha CTHMYJIAMIO CHMMaTHUeC- 
cepa PHHTepOBCKHM PaCTBOPOM C MO- 
ueBHHOH, 2 — TO 2Ke uNCTRIM puHrepos- KOFO HepBa. OTH ONBITBI MOKa3aJIu, TO ’ 
CKHM pacTBOpoM. 3HayeHNe KpuBEIX To YIrHeTaloulee JeHCTBHe MOYRBHHbI Ha CHM- 

Ke, UTO H Ha puc. | maTHueckul sddPeKT HE CBA3aHO ¢€ OOpa- © 
30BaHHeEM HM HaKOMJICHHEM B Nepdysate Ka- | 
KHX-HOO MpOLyKTOB OOMeHAa a[peHaJIMHa WIM CepeUHOH MBILILUBI. 

V3 pe3ysIbTaTOB NPHBEAeCHHBIX OMbITOB MOXKHO 3aKJIOUMTb, YTO YrHeTalwmee 
jleHcTBHe MOYeBHHbI Ha CHMMAaTHKO-apeHaJMHOBbI 3sdpeKT cepaa JsrywiKky 
3aBMCHT OT MpxAMOrO yrHeTaloulero JelCTBUA MOUeBHHbI Ha 9peKTopHyro 
CHcTeMy. 

B cnelwabHOH CepHH ONMBbITOB MBI Mpo- 
BeJIH HCCJIeOBaHhe BJINAHUA MOUeBHHBI Ha 
YYBCTBHTeJIBHOCTbh COCYJHCTOH CHCTeMBI JIs- 
rylWKH K JeHCTBHIO apeHasuHa. Onze! mpo- 
BOJUIM Ha npenapate Jlepeu-Tpenyzemenby p- 
Ta; B OplouiHy!o aopTy JIATyWIKH BBORMIN 50 
KaHIOJII0, Yepe3 KOTOPy!o Nepdy3HOHHad KuT- 
KOCTb MO], MOCTOAHHBIM JaBJIeHHeM NMocTyna- 
Jia B COCYAbI 3aqHuxX KOHeuHOCTeH. Benuun- 
Hy lmpocBeTa cocyfloB ompeseiau m0 KosN- 
YeCTBY 2KHIKOCTH, Npowienmehi vepes mpe- 60 120 = 180 mun 
mapatT 3a | mux. Ilepdysuto npopogzuau 0,5% 

PHHTrepoBCKuM pacTBopom u 1,0% wsoocmo- Puc. 4. Bananue Mouepunsr wa azpe- 
THYeCKHMH PacTBOpaMH MOYCBHHEI Ha pHHTe- prabeen ne edeia sic | 
POBCKOM pacTBope. Ha, mM — HauaJlo renova 

B tra6a. 1 mpyBeyeHbI pe3yJIbTaTHI OMBI- PoM c mMoueBHHOi 
TOB, B KOTOPbIX JIA Nepdy3uu UCHOMb30Ba- 
mu 0,5% pacTBop MoueBHHEI. Peaktwio cocyqOB Ha alpeHannH onpelerau 
MO KOJIMYeCTBY XMHAKOCTH, MpowlemweH wepes mpenapaT 3a 1 mMuH. Ha BBI- 
core JeHCTBUA apeHasuHa, T. €. Kora coOcy]b MaKCHMaJIbHO cxKaTHI. IIpu stom 
YUNTHIBAIM TOJbKO H3M€HEHHE MpocBeTa COCyOB MO CpaBHeHHIO c (oHOM. 3a 
100% NpvHuMaJIM OTHOCHTeIbHYIO BEIMYHHY CHIBI WelicTBuA alpeHaiuHa Ha 
(poHe “HCTOTO pHHTepoBcKOrO pacTBopa. 

13 pe3yIbTaTOB OMbITOB, IIpHBeJeHHEIX B Ta6w. 1, BUAHO, YTO Npu Mepdysun 
0,5% pacTBOpoM Mo¥eBHHEI B Teyenue 10—40 Mun. peakttMa Cocyf0B Ha alpeHa- 
JIMH YCHJIMBalacb MU MpeBOCXOLUJa KOHTPOJbHY!O B HeECKONBKO pas. TlonHocrbro 
pesyJIbTaTbl OMHOFO TaKOrO OMbiTa NPHBexeHbI B Bue rpaduka Ha pue. 4. Tlep- 
cby3ua cocyzoB 0,5% pacTBOpOM MO‘eBHHET cBEMIe 60 MHA. BLISEIBaa CHIDKeHHe 
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peHaHH, a MPM VIMTebHOM — yruetaeT,. B TO Bpema Kak 1% pacTBop Moue- 


peak Ha afpeHaiuH. Moyesuna B Buje 1% pacrBopa yxe vepes 10—20 mun. 
Hepy3HH BbISbIBasa CHHKeHHe PeaKUHN COCyNOB Ha alpeHasmH Ha 30—65%. 

OnpitsI c nepysnel cocy2oB Inryliku noKa3ain, uTo 0,5%. pacTBop Moue- 
BHHBI IPH KpaTKOBpeMeCHHOM BO3eHCTBHH NMOBbILMAeT PeakIMIO COCYAOB Ha ajl- 


BHHbI YrHeTaeT peakHlo cocy- 
JOB Ha afpeHanH flaxke npu 
KPpaTKOBPeMeHHOM _— BOB elicT- 
BHH. 

B ombirax Ha cepyue u co- 


(cyax JIATYWUKH yCTaHOBJIeHO,. 


IANS write Al 


Bauanne 0,5% pacrBopa MoueBHHEI Ha peakilH1o 
cocyoB Ha alpeHanuH 


4TO CYUeCTByeT “eTKO BbIpa- Sen aukoery Repeat) ae 
cocy bl i i we: 
XKCHHOE BJIMAHWE MOUEBHHDI Ha Se cnamuiat taneard or a) eee 
qelicTBue ajpeHaiuHa Hu CHM- sd ae ne a or 
- 2 . i : MOUYCBHHBI.| Ha BOMbITE, 
nmaTHyecKoro HepBa. ITO ‘TelictT- et al Rotkno wel: None oe af i 
BHe MOYEBHHEI Ha cepslle ui Co- AO MOUeBH-| one Mo- wales | a 
H yeBH 
cybl He Bcerga coBnayauo. 2 = 
Tak, 1% pacTBop MoueBHHBI 
CHUKa sek alpeHasuna wa f 43 4 10 1100 
_cepfe H Ha cocyybl. Mouesu- 5 ae 2 i He 
i 0 
Ha B Bue 0,5% pacTrBopa He ki 800 240 15 250 
| OKa3bIBaJia 3aMeTHOFO BIMAHHA 5 300 150 16 200 
Ha CHMIMaTHKO-alpeHaJIMHOBbIL. 6 40 17 28 235 
adeKT Ha cep/ille JIATYLIKH, HO i ae - He oe 
3HaUHTeJIbHO YCHJIMBasla [el- 9 300 150 40 200 


CTBHe ajlpeHaJIMHa Ha COCYyJBbI. 

Ilpu oObaACHeHHH MexaHH3Ma Je@HCTBHA MOUCBHHEI Ha BeJIMYHHY CHMMaTHKO- 
allPeHaJIHHOBOH peakIHW Mbl MCXOQWJIH U3 ycTaHOBeHHOrO paHee (°,°) dakTa, 
uTO NOX BIMAHHeEM MOU¥eBHHBI (0,33 M) MpOHCXOAUT NOBBILLeEHHe OKHCJIAeCMOCTH 
(peaKTHBHOCTH JaOUIbHOCTH) CYIbrvApUJIbHbIX Tpynn HeOeMKOBLIX THOJIOBbIX 
coeqMHeHUuH uv depMenrTos. I lo-BuyquMoMy, MOBbILeHHe OKUCIAeMOCTH —SH-rpymnn 
nox BAInAHHeM 1% pacTBOpa MO¥eBHHbI OBICTPO MPHBOAUT K HEKOTOpoMy jledu- 
WHTY PpeaKTHBHBIX CYJbPruAPHJIBHBIX TPyNM, 4TO CHHKaeT WHTCHCHBHOCTh 
addekTopHoro mpouecca. Jleticrpue 0,5%: pacTBopa MO¥eBHHBI Oolee MsArKO, 
HW MOITOMY JWIHTeIbHOe BPEMA COXPAaHAeTCA AOCTATOUHOE KOJHYECTBO CYJIbPrVy- 
PHJIbHBIX TPyMM C NOBBILIEHHOM PeaKTHBHOCTSIO,. YTO JaeT MPOOJKUTeJIbHbIM 
apekT ycvuJIeHuA alpeHaJIMHOBOH peakiHH. 


Mucrutyt} Mopdosornu %xHBOTHBIX. 
um. A. H. Cepepiosa 
Axkayemuu HayK CCCP 


Tlocrynusio 
6 IV 1959 
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